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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the invention 

[0001] The present invention generally relates to a 
method of operating a plasma display panel and a dis- 
play device using such a method. More particularly, the 
present invention relates to a method of operating a 
plasma display panel constructed by a set of cells (dis- 
play elements) each having a memory function, and a 
plasma display device using such a method. Specifical- 
ly, the present invention concerns an operating method 
for writing display data in an AC plasma display panel, 
and a plasma display device in which such an operating 
method is used. 

[0002] In an AC plasma display panel, an alternating 
voltage Is applied between two sustain electrodes so 
that a discharge is sustained and illuminated display is 
effected. A cycle of discharge ends 1 - to 1 0-^s after a 
pulse is applied. Ions (positive charges) created by the 
discharge are collected on the surface of an insulating 
layer on the electrode to which a negative voltage is ap- 
plied. Electrons (negative charges) are collected on the 
surface of an insulating layer on the electrode to which 
a positive voltage is applied. 

[0003] After a pulse (write pulse) having a relatively 
high voltage (write voltage) is applied so that a write dis- 
charge is performed and wail charges are formed, a 
pulse (sustain pulse) having an opposite polarity and 
having a relatively low voltage (sustain discharge volt- 
age) Is applied. Charges created by applying the sustain 
pulse are superimposed on the wall charges. As a result, 
the voltage with respect to the ambient space grows to 
exceed a threshold voltage so that a discharge occurs. 
To summarize the above, once the write discharge is 
perfomned so that the wall charges are created, the dis- 
charge is sustained by applying alternating sustain puls- 
es. This phenomenon is referred to as a memory effect 
or a memory function, in general, the AC plasma display 
panel displays by utilizing the memory effect. 
[0004] A cell in which a discharge takes place is sep- 
arated from the adjacent cells by ribs or barriers. Ribs 
or barriers may be provided to surround on all four sides 
a cell in which a discharge tai<es place. Alternatively, a 
rib or a barrier may be provided to cover one of the four 
sides of the celt so that, on the remaining three sides, 
the cell is separated from the adjacent cells by optimiz- 
ing gaps between electrodes. 

[0005] The present invention provides a surface-dis- 
charge AC plasma display panel using three electrodes 
in a cell. The technology provided by the present inven- 
tion is most suitably used when the write discharge (ad- 
dress discharge) for selection of a cell in correspond- 
ence with display data is performed in a panel construct- 
ed such that a barrier is provided to cover only one of 
the four sides of the cell. The technology described 



hereinafter is particularly useful to advance the devel- 
opment of high-brightness, high-precision and large- 
scale display panel. 

5 2. Description of the related art 

[0006] Two types of conventional AC plasma display 
panels are known: a dual-electrode plasma display pan- 
el in which two electrodes are used to perform an ad- 

10 dress discharge and a sustain discharge; and a triple- 
electrode plasma display panel in which three elec- 
trodes are used to perform the address discharge. In a 
dual-electrode plasma display panel used as a color dis- 
play panel capable of display gradations, a fluorescent 
15 body (phosphor) formed in a cell is excited by an ultra- 
violet ray created by the discharge. Since positive ions 
generated in the discharge directly impinges upon the 
fluorescent body susceptible to impact of positive ions, 
the life of the fluorescent body is relatively rapidly ex- 
hausted. 

[0007] For this reason, a triple-electrode surface-dis- 
charge AC plasma display panel is normally used as a 
color display panel. A triple-electrode surface-discharge 
AC plasma display panel may be constructed such that 
a third electrode is formed on the same substrate on 
which first and second electrodes selected for the sus- 
tain discharge are fomned. Alternatively, the triple-elec- 
trode surface-discharge AC display panel may be con- 
structed such that a third electrode is formed on a sep- 
arate substrate facing the substrate on which the first 
and second electrodes are formed. 
[0008] The plasma display panel in which the three 
electrodes are fonned on the same substrate may be 
constructed such that the third electrode is provided 
above the two electrodes for the sustain discharge. Al- 
ternatively, the third electrode may be formed below the 
two electrodes for the sustain discharge. 
[0009] According to another classification, a plasma 
display panel may be a transparent plasma display pan- 
el constructed such that visible light emitted and trans- 
mitted by the fluorescent body is observed human eyes. 
A reflection plasma display panel is constructed such 
that the reflection from the fluorescent body is observed. 
[0010] A description will now be given of a conven- 
tional reflection triple-electrode surface-discharge AC 
plasma display panel in which the third electrode is 
formed on a substrate facing the substrate on which the 
electrodes forthe sustain discharge are formed, ribs are 
formed only In an orthogonal direction (that is, in a di- 
rection perpendicular to the direction in which the sus- 
tain electrodes lie and parallel to the direction in which 
the third electrode lies), and each of the sustain elec- 
trodes is fonned in part by a transparent electrode. 
[0011] Fig. 1 shows such a conventional reflection tri- 
ple-electrode surface-discharge AC plasma display 
panel 2. Fig. 2 shows another triple-electrode surface- 
discharge AC plasma display panel 2 which is an elab- 
oration of the panel of Fig. 1 In that the disposition of the 
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electrodes Is Improved so that the capacitance between 
electrodes Is reduced. Fig. 3 is a sectional view of the 
triple-electrode surface-discharge AC plasma display 
panel of Figs. 1 and 2 taken along the direction in which 
the third electrodes lie. Fig. 4 is a sectional view of the 
plasma display panel of Figs. 1 and 2 taken along the 
direction In which the sustain electrodes lie. 
[001 2] As shown in Figs. 3 and 4, the triple-electrode 
surface-discharge AC plasma display panel of Figs. 1 
and 2 includes two glass substrates (more specifically, 
a rear glass substrate and a front glass substrate). 
[0013] A first electrode 207 (specifically, X electrode) 
and a second electrode 208 (specifically, Y electrode) 
are formed in the front glass substrate 205 with a sep- 
aration of a discharge slit (that is, a gap between the X 
electrode 207 and the Y electrode 208 set to about 1 00 
A pair formed by the first electrode 207 and the 
second electrode 208 constitutes a sustain electrode. 
Each of these electrodes 207, 208 is composed by a 
transparent electrode 207A and a bus electrode 207B. 
The transparent electrode 207A lets a reflected beam 
207H from a fluorescent body 207 to pass therethrough. 
The bus electrode 207B Is provided to prevent a voltage 
drop by an electrode resistance. In addition, the elec- 
trodes are coated by a dielectric layer 207G and a MgO 
(magnesium oxide) film 207D is formed on the dis- 
charge side as a protective film. Moreover, a third elec- 
trode (address electrode) 209 is formed in the second 
substrate 206 (specifically, the rear glass substrate 206) 
opposite to front glass substrate 205 so as to be orthog- 
onal to the first electrode 207. Moreover, a barrier 207E 
is formed between the address electrodes 209 protect- 
ed with a dielectric 207G. A fluorescent body 207F with 
a red, green, blue luminescence characteristic is formed 
so as to cover the address electrode 209 between the 
barriers 207E. The rear glass substrate 206 and the 
front glass substrate 205 are assembled such that a 
ridge of the barrier 207E and the MgO film 207D are In 
close contact with each other. Moreover, when the dis- 
charge slit between the first electrode 207 and the sec- 
ond electrode 208 which form the pair is set to 100 \im, 
a non-discharge slit which is a gap between two adja- 
cent sustain electrodes in the respective display lines is 
set to 300 T/je width of the sustain electrode is set 
to about 250 jxm. 

[001 4] Fig. 5 is a block diagram of a conventional plas- 
ma display device 9 where a peripheral circurt to drive 
the plasma display panel of Fig. 1 and Fig. 2 is provided. 
An address pulse for the address discharge is applied 
to the address electrode 209 using an address driver 28 
connected to each of address electrode 209 in the plas- 
ma display device 9. The address driver 28 is controlled 
by a control circuit 281 . Moreover, the Y electrode 208 
Is individually connected to a scan driver 27 (Y scan driv- 
er 27). 

[0015] The Y scan driver 27 is connected to a Y-side 
common driver 22. The pulse for the address discharge 
Is generated by the scan driver 27. The sustain pulse 



etc. are generated by the Y-side common driver 22. 
These pulses are applied to the Y electrode 208 via the 
Y scan driver 27. The Y-side common driver 22 is con- 
trolled by a common driver control unit 221 provided in 

5 a panel operation control unit 281 A. The Y scan driver 
27 is controlled by a scan driver control unit 271 provid- 
ed in the panel operation control unit 281 A. 
[0016] The X electrode 207 is connected together In 
the entire display lines 201 of a plasma display panel 2. 

10 A X-slde common driver 22 (not shown) generates the 
write pulse, the sustain pulse, etc. and Is controlled by 
the common driver control unit 221 . The common driver 
control unit 221 , the scan driver control unit 271 , and the 
control circuit 281 are controlled with a vertical sync sig- 

is nal (VSYNC in Fig. 5) and a horizontal sync signal 
(HSYNC in Fig. 5) input from outside the device to the 
panel operation control unit 281 A, and with a display da- 
ta signal (DATA in Fig. 5) and a dot clock (CLOCK In Fig. 
5) input to a display data control unit 281 B. The display 

20 data signal DATA input according to the dot clock 
CLOCK is stored In a frame memory 281 B-1 . 
[0017] Fig. 6 is a waveform chart which shows a con- 
ventional method of operating the plasma display panel 
2 shown In Figs. 1 - 4 with the circuit shown in Fig. 5. 

25 The chart Illustrates one sub-field period in the separat- 
ed address period/sustain discharge period write ad- 
dressing. 

[0018] One sub-field in the conventional method is di- 
vided into a reset pehod, an address period, and a sus- 

30 tain discharge period. All the Y electrodes 208 are first 
set at a 0 V level and an whole-screen write pulse of a 
Vs+Vw (specifically, about 300 V) is applied to the X 
electrodes 207 at the same time for the reset period. 
The discharge is caused in all cells of all the display lines 

55 201 regardless of the previous state of the display. A 
potential Vaw of the address electrode 209 at this time 
is about 1 00 V. Next, the potential of the X electrode 207 
and the address electrode 209 becomes 0 V. In all cells, 
the voltage due to a wall charge 204 exceeds a dls- 

40 charge-initiating (firing) voltage and the discharge is be- 
gun. The space charge is self-neutralized and the dis- 
charge ends, since this discharge does not involve the 
potential difference between the electrodes. That Is, a 
so-called self-erase discharge occurs. All cells in the 

45 panel enters a unlfonn state without the wall charge 204 
built up, as a result of this self-erase discharge. The re- 
setting has an action by which all cells are in the same 
state regardless of the previous state of the sub-field. 
As a result, It is possible to perform a subsequent ad- 

50 dress discharge (that is, the writing) in a stable manner. 
[0019] Next, the line sequential address discharge is 
caused in the address period according to the display 
data to control the activating of the cell. Figs. 7A - 7C 
show the mechanism of this address discharge. 

55 [0020] A scan pulse 21 at a -VY level (specifically, 
about -150 V) is applied to the Y electrode 208. An ad- 
dress pulse of a voltage Va (specifically, about 50 V) is 
selectively applied to address electrode 209 corre- 
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spending to the cell which is activated for illumination, 
that is the eel! which is a target for the sustain discharge. 
The discharge occurs between tine address electrode 
209 and the Y electrode 208 of the cell which is lighted 
(see Fig. 7A). Next, this discharge triggers the discharge 5 
between the X electrode 207 and the Y electrode 208 
as a priming discharge (see Fig. 7B). As a result, the 
wall charge 204 of an amount by which the sustain dis- 
charge is enabled Is collected on the MgO film 207D on 
the X electrode 207 and the Y electrode 208 of the se- io 
lected line 202 (see Fig. 7G). A similar operation is ex- 
ecuted one by one for the other display lines 201 . In all 
the display lines 201 , new display data is written. After- 
wards, In the sustain discharge period, the sustain pulse 
having a voltage of Vs (about 180 V) is alternately ap- is 
plied to the Y electrode 208 and the X electrode 207 so 
that the sustain discharge is caused. The image of one 
sub-field field is displayed. In this "separated address 
period/sustain discharge period write addressing", the 
duration of the sustain discharge period determines the 20 
brightness. That is, the brightness depends on the fre- 
quency of the sustain pulse (voltage Vs). 
[0021] Fig. 8 is a time chart showing the sequence of 
the separated address period/sustain discharge period 
write addressing of Fig. 6. 25 
[0022] In the separated address period/sustain dis- 
charge period write addressing, one frame is divided in- 
to eight sub-fields SF8, SF1 , SF2, SF3, SF4, SF5, SF6, 
and SF7. In these sub-fields SF1 -SF8, the reset period 
and the address period have the same duration. More- 30 
over, the ratio of the durations of the sustain discharge 
period is 1: 2: 4: 8: 16: 32: 64: 128. Therefore, by se- 
lecting the sub-field to be lighted, It is possible to display 
the brightness of 256 steps from 0 to 255. That Is, a 
256-step gradation display is enabled. 35 
[0023] Specifically, one frame has the duration of 16.6 
ms (1/60 Hz) assuming that the cycle of rewriting the 
screen Is 60 Hz. Moreover, when the pulse frequency in 
one frame of the sustain discharge (referred to as the 
sustain cycle) is assumed to be 51 0 times per frame, 2 40 
cycles occur in the sub-field SF1 , 4 cycles occur in the 
sub-field SF2, 8 cycles occur in the sub-field SF3, 16 
cycles occur In the sub-field SF4, 32 cycles occur in the 
sub-field SF5, 64 cycles occur in the sub-field SF6, 1 28 
cycles occur in the sub-field SF7, and 256 cycles occur ^ 
in the sub-field SF8. When duration of the sustain cycle 
is assumed to be 8 ms, the total duration in one frame 
becomes 4.08 ms. About 12 ms of the remainder is al- 
located for the eight reset periods, address periods, and 
stop periods. Therefore, the reset period and the ad- 50 
dress period of each sub-field have the duration of about 
1 .5 ms. When It is assumed that about 50 ms is neces- 
sary for the reset period of each address period, the ad- 
dress cycle becomes 3 ms to drive the panel of 500 
lines. 55 
[0024] However, high-brightness, high-resolution, 
and large scale design can be achieved In the plasma 
display device 9 which uses the above-described con- 



ventional method, by connecting the X electrode 207 
with a common bus to provide an easy leading out of 
the panel electrode to the circuit side and the simplifica- 
tion of the circuit. As a result, though the Y electrode 
208 and the address electrode 209 are fed the selection 
potential or the non-selection potential, no stable oper- 
ation is enabled because the X electrode 207 is con- 
nected to the common bus. 

[0025] A further explanation will now be given of the 

problem in making a high-resolution plasma display de- 
vice 9 which uses a conventional method of operating 
a plasma display panel. The explanation will be given 
based on the construction of the plasma display panel 
2 shown in Figs. 1 - 4. It is to be noted that raising the 
brightness by raising the frequency of lighting has a lim- 
itation in temns of the power consumption, the time dis- 
tribution and the life of the device. Hence, it is necessary 
to raise the lighting efficiency. 

[0026] One method of raising the lighting efficiency is 
to allow the discharge to be conducted within a wide 
range and to positively activate the discharge. Narrow- 
ing the discharge slit (that is, the gap between the trans- 
parent electrode 207A of the X electrode 207 and the Y 
electrode 208) to only a limited degree and enlarging 
the width of the transparent electrode 207A are advan- 
tageous to allow the discharge to be conducted within 
a wide range. Another method Is to increase the numer- 
ical aparture so that the beam generated In the fluores- 
cent body 207F is led to the surface without much dis- 
turbance. In the case of the reflection device, it is desir- 
able that the width of the bus electrode 207B be rela- 
tively small because the bus electrode 207B presents 
an obstruction to the reflected beam 207H. However, the 
resistance element of the electrode is increased when 
the width of the bus electrode 207B is narrowed too 
much, increasing the voltage drop when the discharge 
current flows. As a result, the voltage applied to the cell 
decreases, the activation of the discharge is disturbed 
consequently, decreasing the brightness. Moreover, the 
amount of the voltage drop depends on the magnitude 
of a display area. Therefore, a change in the magnitude 
of the display area brings about a change in the bright- 
ness, significantly reducingthe display quality occasion- 
ally. 

[0027] Considering above-mentioned point, it Is pref- 
erable to enlarge the width of the transparent electrode 
207A and to narrow the bus electrode 207B only to a 
limited degree. As a result, the non-discharge slit on the 
reverse side with respect to the discharge slit will be- 
come narrow under a given size of the cell. When the 
non-discharge slit Is too narrow, the discharge-initiating 
voltage for the discharge slit and that for the non-dis- 
charge slit approaches (the discharge-initiating voltage 
is determined depending on the product of the distance 
and the gas pressure between the electrodes as well as 
on the composition of the enclosed gas, the dielectric 
substance material, and the quality of MgO film 207D), 
so that the cells are prevented from being properly sep- 
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arated from each other. There is known a plasma display 
panel in which the stripe barrier 207E is formed in the 
non-discharge slit so as to separate the cells (that is, 
the discharge space) properly. 
[0028] Providing the stripe barrier 207E in the non- 
discharge slit prevents making of a plasma display panel 
2 of high resolution and will make it difficult to manufac- 
ture the plasma display panel 2 with precision . The bar- 
rier 207E is often fonned with the thick-film print tech- 
nology (screen print technology) and the sand blasting. 
Providing the stripe bamer 207E of a width on the order 
of 1 0-1 00 |im and a height on the order of 1 00 - 200 |xm 
Is very difficult compared with providing the barrier 207 E 
only In one direction. Moreover, the accuracy required 
when front glass substrate 205 carrying the first elec- 
trode 207 and the rear glass substrates 206 carrying the 
address electrode 209 are attached to each other can 
be less strict so that the high resolution can be achieved 
if the stripe barrier 207E Is provided only in one direction 
than the accuracy required when the stripe barrier 207E 
Is provided. 

[0029] In addition, when the high resolution Is Intend- 
ed, this stripe barrier 207E is a factor making the proc- 
ess for manufacturing the plasma display panel 2 more 
difficult. Moreover, even If the stripe barrier 207 E Is not 

provided, it is necessary to narrow the non-discharge 
slit if the high resolution is intended. In the plasma dis- 
play panel 2 characterized by a narrow non-discharge 
slit, the space charge freely extends to the space in the 
vertical direction, and an unnecessary effect of the prim- 
ing is generated for the cells adjoining In the vertical di- 
rection, resulting in unnecessary collection of the wall 
charge 204. As a result, an improper discharge (mis- 
addressing) is generated. Such a phenomenon is called 
a vertical connection. 

[0030] Next, the generation mechanism of the vertical 
connection is explained with reference to Figs. 7A - 10. 
The address discharge to select the display cell Is 
caused by giving the voltage of less than the minimum 
discharge-initiating voltage and more than the minimum 
sustain discharge voltage to the X electrode 207 and the 
Y electrode 208, and by giving, to the address electrode 
209 fomilng the cell to be selected, the address pulse 
(voltage Va) of a level by which the potential difference 
with respect to the Y electrode 208 exceeds the dis- 
charge-initiating voltage between the address electrode 
209 and the Y electrode 208. 

[0031] The voltage of VX (50 V) is applied to the X 
electrode 207 as shown in Figs. 7A - 7C. Moreover, the 

scan pulse 21 of the selection potential -VY (-150 V) is 
applied to the Y electrode 208. At this time, the address 
pulse of Va (50 V) (voltage Va) is applied to the address 
electrode 209 of the cell selected for the discharge so 
that the discharge is begun. Here, when the discharge- 
initiating voltage between the address electrode 209 
and the Y electrode 208 is assumed to be Vf AY, the re- 
lation of Vf AY < Va+VY (=200 V) exists. Moreover, when 
the minimum sustain discharge voltage between the X 



electrode 207 and the Y electrode 208 Is assumed to be 
Vsm and the discharge-initiating voltage between the X 
electrode 207 and the Y electrode 208 is assumed to be 
Vf , the relation of Vsm < VX+VY (200 V) < Vf exists. 

5 [0032] The discharge begun between the address 
electrode 209 and the Y electrode 208 (the first step) 
triggers and activates the discharge between the X elec- 
trode 207 and the Y electrode 208 (the second step). 
When the discharge is settled in the final (the 3rd) stage, 

io the negative wall charge 204 is collected on the X elec- 
trode 207 side, the positive wall charge 204 is collected 
on the Y electrode 208 side, and the negative wall 
charge 204 is collected on the address electrode 209 
side, respectively. 

15 [0033] Next, a description will now be given of an in- 
fluence on the adjacent lines. Figs. 9 through 12 are re- 
ferred to for an explanation of the influence on the ad- 
jacent cells occurring in the address discharge. 
[0034] Referring to Figs. 9 through 1 2, three cells con- 

20 secutive in the vertical direction are formed by an X1 
electrode 207-1 and a the Y1 electrode 208-1, an X2 
electrode 207-2 and a Y2 electrode 208-2, and an X-3 
electrode 207-3 and a Y3 electrode 208-3, respectively. 
[0035] Fig. 9 shows that the address discharge is not 

25 caused in the cell formed by the electrode 208-1 since 
display data is not supplied thereto and that the address 
discharge is caused in the ceil of the Y2 electrode 208-2. 
The voltage applied to the X1 electrode 207-1 adjacent 
to the Y2 electrode 208-2 is the same as the voltage VX 

30 (50 V) applied to the X electrode 207 of the selected line 
202. Negative charges are drawn to the Y2 electrode 
208-2 naturally since this voltage has a positive polarity 
so that the drawn charges are collected as the wall 
charge 204. When the wail charge 204 collected on the 

35 XI electrode 207-1 is small in volume, it does not 
present any problem when the non-discharge slit is as 
wide as 300 p.m as shown in Fig. 9. 
[0036] However, as the cell pitch becomes small as 
shown in Fig. 10 so that the non-discharge slit is as nar- 

40 row as, for instance, 200 |xm, the wall charges 204 is 
collected in a large amount on the X1 electrode 207-1 
side. When the minimum sustain discharge voltage be- 
tween the X1 electrode 207-1 and the Y2 electrode 
208-2, that is, the minimum sustain discharge voltage 

45 in the non-discharge slit, is 190 V, the discharge be- 
tween address electrode 209 and the Y2 electrode 
208-2 may trigger the discharge between the XI elec- 
trode 207-1 and the Y2 electrode 208-2, fomning the wall 
charge 204. 

50 [0037] Moreover, as shown in Fig. 11, the discharge 
with a large scale occurs when the voltage (Va) of the 
address pulse (voltage Va) to be applied to the address 
electrode 209 is raised from 50 V to 70 V so as to ensure 
that the discharge between the address electrode 209 

55 and the Y electrode 208 which discharge is the first step 
of the address discharge properly occurs. As a result, a 
lot of the wall charge 204 Is collected on the X1 electrode 
207-1 side. 
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[0038] Moreover, as shown in Ftg. 12, the discharge 
with a large scale occurs when the voltage (Vx) to be 
applied to the X electrode 207 is raised from 50 V to 70 
V so as to ensure that the discharge between the X elec- 
trode 207 and the Y electrode 208 which discharge is 
the second step of the address discharge properly oc- 
curs. As a result, a lot of the wall charge 204 Is collected 
on theX1 electrode 207-1 side. 
[0039] That is, there is a problem with the convention- 
al technology in that the improper discharge occurs as 
a result of a large amount of negative charge collected 
on the X1 electrode 207-1, causing an improper dis- 
charge. 

[0040] Next, an unfavorable example of the sustain 
discharge (vertical connection) is explained by referring 
to Fig. 13. 

[0041] Since the cell of the X1 electrode 207-1 is OFF, 
the address discharge is not caused before the sustain 
discharge period is started in Fig. 13. The wall charge 
204 collected on the X1 electrode 207-1 may reduce the 
potential of the X electrode and cause the discharge be- 
tween X1 and Y1 when the sustain pulse of a voltage 
Vs (1 80 V) is applied to the Y electrode 208. Moreover, 
the potential difference between the XI electrode 207-1 
and the address electrode 209 expands due to the wall 
charge 204. There is a problem in that the discharge 
between the XI electrode 207-1 and the Y1 electrode 
208-1 is introduced as a result of a process which cor- 
responds to the first step of the address discharge being 
caused between the address electrode 209 and the XI 
electrode 207-1 . 

[0042] Next, a description will be given, by referring 
to Fig. 14, of the malfunction occurring when the ad- 
dress discharge is performed in the plasma display pan- 
el 2 with the electrode array shown in Fig. 2. 
[0043] When the address discharge involving the Y1 
electrode 208-1 ends, the address discharge involving 
the Y2 electrode 208-2 is caused. The discharge be- 
tween the Y2 electrode 208-2 and the Y1 electrode 
208-1 is begun before the target discharge between the 
Y2 electrode 208-2 and the X2 electrode 207-2 due to 
a triggering action of the discharge between the address 
electrode 209 and the Y2 electrode 208-2 initiated by 
the scan pulse 21 of -150 V applied to the Y2 electrode 
208-2. At this time, the address cycle ends without the 
discharge between the Y2 electrode 208-2 and the X2 
electrode 207-2 being started. There was a problem that 
the sustain discharge is not initiated in the cell compris- 
ing the Y1 electrode 208-1 and in the cell comprising the 
Y2 electrode 208-2. 

[0044] The present invention can ensure that propa- 
gation of the space charge from the cell selected forthe 
address discharge Is small in scale by ensuring that a 
lower potential occurs In the non-selected X electrode 
than the potential of the selected X electrode. This ar- 
rangement avoids an unfavourable situation in which a 
discharge is caused in a tine /?of selected, or an improp- 
er discharge is caused due to collection of the wall 



charge. 

[0045] EP-A-0657861 discloses a plasma display de- 
vice and a method of operating the plasma display panel 
substantially as described above with reference to Figs. 
5 5 and 6. 

SUMMARY OF THE INVENTION 

[0046] Accordingly, an object of the present invention 
10 is to provide a method of operating a plasma display 
panel capable of performing a stable discharge in a plas- 
ma display panel characterized by a small cell pitch and 
a narrow non-discharge slit. 

[0047] Another and more specific object of the 
IS present invention is to provide a high-brightness, high- 
resolution plasma display panel with a high cost per- 
formance. 

[0048] According to one aspect of the present inven- 
tion, there is provided a method of operating a plasma 

20 display panel provided with first electrode arrays ar- 
ranged in rows each formed of a pair of first and second 
electrodes, and second electrode arrays arranged in 
columns each formed of a third electrode, each of the 
first and second arrays being sandwiched between sub- 

25 strates, display cells being formed at the crosspoints of 
the electrodes of the two arrays, an address discharge 
process for writing information is caused in a selected 
cell by applying a pulse to the second electrode and the 
third electrode forming the selected ceil, and said infor- 

30 mation being displayed such that a sustain discharge is 
caused by applying, in accordance with the information 
written as a result of the address discharge process, a 
sustain pulse to the first and second electrodes forming 
said display cell, characterised in that said address dis- 
ss charge process is controlled such that a potential differ- 
ence provided by a selection potential for the first elec- 
trode and occurring across a second gap that performs 
the sustain discharge between the pair of first and sec- 
ond electrodes of a row is greater than a potential dif- 

40 ference provided by a non-setection potential forthe first 
electrode and occurring across a first gap that does not 
perform the sustain discharge between the second elec- 
trode of a row and the first electrode of another row ad- 
joining the row. 

45 [0049] According to another aspect of the present in- 
vention there is provided a plasma display device pro- 
vided with a plasma display panel, first electrode arrays 
arranged in rows each formed of a pair of first and sec- 
ond electrodes, and second electrode arrays arranged 

50 in columns each fomned of a third electrode, each of the 
first and second arrays being sandwiched between sub- 
strates, display cells being formed at the crosspoints of 
the electrodes of the two arrays, an address discharge 
process for writing information is caused in a selected 

55 cell by applying a pulse to the second electrode and the 
third electrode forming the selected cell, and said infor- 
mation being displayed such that a sustain discharge is 
caused by applying, in accordance with the information 
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written as a result of the address discharge process, a 
sustain pulse to the first and second electrodes forming 
said display cell, said plasma display device being char- 
acterised by comprising: first electrode operating means 
for controlling said address discharge process such that 5 
a potential difference provided by a selection potential 
for the first electrode and occurring across a second gap 
that performs the sustain discharge between the pair of 
first and second electrodes of a row is greater than a 
potential difference provided by a non-selection poten- io 
tial for the first electrode and occurring across a first gap 
that does not perform the sustain discharge between the 
second electrodes of a row and the first electrode of an- 
other row adjoining the row. sustain discharge. 
[0050] One embodiment of the present invention pro- 
vides a plasma display panel provided with a plasma 
display panel, first electrode arrays arranged In rows 
each formed of a pair of first and second electrodes, and 
second electrode arrays arranged in rows each formed 
of a third electrode, each of the first and second arrays 20 
being sandwiched between substrates so as to form a 
display line, display cells being formed at the cross- 
points bf the electrodes of the two arrays, wherein a first 
gap between the second electrode selected for the sus- 
tain discharge and the first electrode not selected for the 25 
sustain discharge is wider than a second gap between 
the first and second electrodes selected for the sustain 
discharge, and said first electrode operating means 
comprises: a first selection driver for operating, in a first 
half of the address discharge process, the first elec- 30 
trodes for even display lines by supplying the first elec- 
trodes with one of the selection potential and the non- 
selection potentiat; a second selection driver operating, 
in a second half of the address discharge process, the 
first electrodes for odd display lines; and a common driv- 35 
er for supplying a sustain pulse to all the first electrodes 
in the sustain discharge following the address discharge 
process. 

[0051] Another embodiment of the present invention 
provides a plasma display device provided with a plas- 40 
ma display panel, first electrode arrays arranged in rows 
each formed of a pair of first and second electrodes, and 
second electrode arrays arranged in rows each formed 
of a third electrode, each of the first and second arrays 
being sandwiched between substrates so as to form a ^5 
display line, display cells being formed at the cross- 
points of the electrodes of the two arrays, wherein a first 
gap between the second electrode selected for the sus- 
tain discharge and the first electrode not selected for the 
sustain discharge is wider than a second gap between 50 
the first and second electrodes selected for the sustain 
discharge, 

an address discharge for writing information is 
caused in a cell selected by applying a pulse to the sec- 
ond electrode and the third electrode fonning the select- 55 

ed cell, and 

said infomnation is displayed such that a sustain 
discharge is caused by applying, in accordance with the 



information written as a result of the address discharge 
process, a sustain pulse to the first and second elec- 
trodes fonning said display cell, and 

said first electrode operating means comprises: 

a scan driver provided in each of the first electrodes 
so as to supply the selection potential and the non- 
selection potential thereto; and 
a common driverfor supplying a sustain pulse to all 
the first electrodes in the sustain discharge follow- 
ing the address discharge process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] Other objects and further features of the 
present Invention will be apparent from the following de- 
tailed description when read in conjunction with the ac- 
companying drawings, in which: 

Fig. 1 is a top view showing the construction of a 
triple-electrode surface-discharge AC plasma dis- 
play panel having the Y-X-Y-X array electrode 
structure; 

Fig. 2 is a top view showing the construction of a 
triple-electrode surface-discharge AC plasma dis- 
play panel having the Y-X-X-Y array electrode 
structure wherein connections between the elec- 
trodes are improved so as to reduce the capaci- 
tance between the electrodes; 
Fig. 3 is a sectional view, tal<en along the address 
electrode, of the plasma display panel shown in Fig. 
1 having the Y-X-Y-X array electrode structure and 
the plasma display panel shown in Fig. 2 having the 
Y-X-X-Y array electrode structure; 
Fig. 4 is a sectional view, taken along the sustain 
electrode, of the plasma display panel shown in Fig. 
1 having the Y-X-Y-X array electrode structure and 
the'plasma display panel shown in Fig. 2 having the 
Y-X-X-Y array electrode structure; 
Fig. 5 is a block diagram of a plasma display device 
provided with a peripheral circuit for operating the 
plasma display panel shown In Fig. 1 having the 
Y-X-Y-X array electrode structure and the plasma 
display panel shown in Fig. 2 having the Y-X-X-Y 
array electrode structure; 

Fig. 6 is a waveform chart which explains a conven- 
tional method of operating the plasma display panel 
shown in Figs. 1-4 using the circuit shown In Fig. 
5, in which method the separated address period/ 

sustain discharge period write addressing is exe- 
cuted and the whole-screen self-erase discharge Is 
carried out in the reset period; 
Figs. 7A - 7C are diagrams which explain the mech- 
anism of the address discharge; 
Fig. 8 is a time chart showing the sequence of the 
separated address period/sustain discharge period 
write addressing; 

Fig. 9 is a diagram which explains how adjacent 
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cells are affected in the address discharge; 
Fig. 10 is a diagram which explains how adjacent 
cells are affected in the address discharge; 
Fig. 11 is a diagram which explains how adjacent 
cells are affected in the address discharge; 5 
Fig. 12 is a diagram which explains how adjacent 
cells are affected in the address discharge; 
Fig. 13 is a diagram which explains an unfavorable 
example (vertical connection) of the sustain dis- 
charge; fo 
Fig. 14 is a diagram which explains an unfavorable 
example (vertical connection) of the sustain dis- 
charge; 

Fig. 15 is a wavefomri chart In the method of a first 
embodiment for operating the triple-electrode sur- ^5 
face-discharge AC plasma display panel having the 
Y-X-Y-X array electrode structure; 
Fig. 1 6 is a diagram which explains the mechanism 
of the address discharge in the method of operation 
according to the first embodiment; 20 
Fig. 1 7 is a block diagram of a circuit for operating 
a plasma display device according to a second em- 
bodiment in which the triple-electrode surface-dis- 
charge AC plasma display panel having the 
Y-X-Y-X array electrode structure is used; 25 
Fig. 1 8 is a block diagram showing a circuit for op- 
erating the X electrode in the plasma display device 
of Fig. 17; 

Fig. 19 is a timing chart showing the operation of 
the circuit for operating the X electrode in the plas- 30 
ma display device of Fig. 1 7; 
Fig. 20 is a waveform chart showing wavefomis ap- 
plied to the electrodes in the plasma display device 
of Fig. 17 in one sub-field; 

Fig. 21 is a waveform chart showing wavefomns ap- 55 
plied in on sub-field to the electrodes in the plasma 
display device according to a third embodiment in 
which the triple-electrode surface-discharge AC 
plasma display panel having the Y-X-Y-X array 
electrode structure is used; ^0 
Fig. 22 is a waveform chart showing waveforms ap- 
plied in one sub-field to the electrodes in the plasma 
display device according to a fourth embodiment in 
which the triple-electrode surface-discharge AC 
plasma display panel having the Y-X-Y-X array ^5 
electrode structure is used; 
Fig. 23 is a block diagram showing a main part of a 
circuit for operating the plasma display device ac- 
cording to a fifth embodiment in which the triple- 
electrode surface-discharge AC plasma display 50 
panel having the Y-X-Y-X array electrode structure 
is used; 

Fig. 24 is a diagram showing waveforms applied to 
the electrodes in the plasma display device of Fig. 
23 during one sub-field; 55 
Fig. 25 is a diagram which explains the mechanism 
of the address discharge in the method of operation 
according to an example not embodying the present 



invention; and 

Fig. 26 Is a waveform chart showing waveforms ap- 
plied in on sub-field to the electrodes in the plasma 
display device according to the Fig. 25 example in 
which the triple-electrode surface-discharge AC 
plasma display panel having the Y-X-X-Y array 
electrode structure is used. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0053] A description will be given in the following, with 
reference to Figs. 1 through 4, of the AC plasma display 
panel. 

[0054] The AC plasma display panel used In the em- 
bodiments of the present invention have the same struc- 
ture as the conventional AC plasma display panel 2 
shown in Fig. 1 through 4. However, the plasma display 
panel of the present invention differs from that of the 
conventional technology in that the distance of the non- 
discharge slit is set to 200 ^m. 

[0055] Two types of AC plasma display panels are 
known: a dual-electrode plasma display panel in which 
two electrodes are used to perform an address dis- 
charge and a sustain discharge; and a triple-electrode 
plasma display panel in which three electrodes are used 
to perform the address discharge. A triple-electrode sur- 
face-discharge AC plasma display panel is normally 
used as a color display panel. A triple-electrode surface- 
discharge AC plasma display panel may be constructed 
such that a third electrode is formed on the same sub- 
strate on which first and second electrodes selected for 
the sustain discharge are fonned. Alternatively, the tri- 
ple-electrode surface-discharge AC display panel may 
be constructed such that a third electrode is formed on 
a separate substrate facing the substrate on which the 
first and second electrodes are formed. 
[0056] The plasma display panel in which the three 
electrodes are formed on the same substrate may be 
constructed such that the third electrode is provided 
above the two electrodes for the sustain discharge. Al- 
ternatively, the third electrode is formed below the two 
electrodes for the sustain discharge. According to an- 
other classification, a plasma display panel may be a 
transparent plasma display panel constructed such that 
visible light emitted and transmitted by the fluorescent 
body is observed human eyes. A reflection plasma dis- 
play panel is constructed such that the reflection from 
the fluorescent body is observed. 
[0057] A cell in which a discharge takes place is sep- 
arated from the adjacent cells by ribs or barriers. Ribs 
or barriers may be provided to surround on all four sides 
a cell in which a discharge takes place. Alternatively, a 
rib or a barrier may be provided to cover one of the four 
sides of the cell so that, on the remaining three sides, 
the cell Is separated from the adjacent cells by optimiz- 
ing gaps between electrodes. 

[0058] A description will now be given of a reflection 



8 



15 



EP 0 810 577 B1 



16 



triple-electrode surface-discharge AC plasma display 
panel in which the third electrode is formed on a sub- 
strate facing the substrate on which the electrodes for 
the sustain discharge are formed, ribs are formed only 
in an orthogonal direction (that is, in a direction perpen- 5 
dicular to the direction in which the sustain electrodes 
lie and parallel to the direction in which the third elec- 
trode lies), and each of the sustain electrodes is formed 
in part by a transparent electrode. 
[0059] Fig. 1 shows such a reflection triple-electrode 
surface-discharge AC plasma display panel 2. Fig. 2 
shows another triple-electrode surface-discharge AC 
plasma display panel 2 which is an elaboration of the 
panel of Fig. 2 In that the disposition of the electrodes 
is improved so that the capacitance between electrodes 
is reduced. 

[0060] The triple-electrode surface-discharge AC 
plasma display panel 2 shown in Fig. 1 in which the first 

electrode 207 (X electrode) and the second electrode 
208 (Y electrode) are alternately arranged will be re- 
ferred to as a Y-X-Y-X array triple-electrode surface-dis- 
charge AC plasma display panel. The triple-electrode 
surface-discharge AC plasma display panel 2 shown in 
Fig. 2 in which one of the first electrode 207 (X electrode) 
and two of the second electrodes 208 (Y electrode) are 
alternately arranged will be referred to as a Y-X-X-Y ar- 
ray triple-electrode surface-discharge AC plasma dis- 
play panel. 

[0061] Fig. 3 Is a sectional view of the triple-electrode 
surface-discharge AC plasma display panel having the 
Y-X-Y-X array or the Y-X-X-Y array taken along the di- 
rection in which the third electrodes 209 lie. Fig. 4 is a 
sectional view of the plasma display panel having the 
Y-X-Y-X array or the Y-X-X-Y array tal<en along the di- 
rection in which the sustain electrodes lie. 
[0062] As shown in Figs. 3 and 4, the triple-electrode 
surface-discharge AC plasma display panel having the 
Y-X-Y-X array or the Y-X-X-Y array includes a rear glass 
substrate 206 and a front glass substrate 205. A first 
electrode 207 (specifically, X electrode) and a second 
electrode 208 (specifically, Y electrode) are formed in 
the front glass substrate 205 with a separation of a dis- 
charge slit (that Is, a gap between the X electrode 207 
and the Y electrode 208 set to about 100 ^im). A pair 
formed by the first electrode 207 and the second elec- 
trode 208 constitutes a sustain electrode. Each of these 
electrodes 207, 208 is composed by a transparent elec- 
trode 207A and a bus electrode 207B. The transparent 
electrode 207A lets a reflected beam 207H from a fluo- 
rescent body 207 to pass therethrough. The bus elec- 
trode 207B is provided to prevent a voltage drop by an 
electrode resistance. In addition, the electrodes are 
coated by a dielectric layer 207C and a MgO (magnesi- 
um oxide) film 207D is fonned on the discharge side as 
a protective film. Moreover, a third electrode (address 
electrode) 209 is formed in the second substrate 206 
(specifically, the rear glass substrate 206) opposite to 
front glass substrate 205 so as to be orthogonal to the 



first electrode 207. Moreover, a barrier 207E is formed 
between the address electrodes 209 protected with a 
dioloctric 207G. A fluorescent body 207F with a red, 
green, blue luminescence characteristic is formed so as 
to cover the address electrode 209 between the barriers 
207E. The rear glass substrate 206 and the front glass 
substrate 205 are assembled such that a ridge of the 
barrier 207E and the MgO film 207D are in close contact 
with each other. Moreover, when the discharge slit be- 
tween the first electrode 207 and the second electrode 
208 which form the pair is set to 100 jxm, the non-dis- 
charge slit which is a gap between two adjacent sustain 
electrodes in the respective display lines is set to 200 
|im. The width of the sustain electrode Is set to about 
250 ^m. 

[0083] Next, various embodiments of the present in- 
vention will be explained based on the drawings. The 
first embodiment will now be explained. The method of 

operation in the first embodiment is a method of oper- 
ating the triple-electrode plane-discharge AC plasma 
display panel 2 which has the Y-X-Y-X array electrode 
structure. It is a method of operation by which the po- 
tential of the non-selected x electrode 207 occurring on 
non-discharge slit side is made lower than the potential 
of the selected X electrode 207 during the address dis- 
charge period according to the separated address peri- 
od/sustain discharge period write addressing. 
[0064] The plasma display panel 2 used the method 
of operation according to the first embodiment has a 
Y-X-Y-X an-ay electrode structure shown in Fig. 1 . The 
discharge slit is set to 100 jim and the non-discharge 
slit is set to 200 \im. 

[0065] Fig. 15 is a waveform chart of the method of 
operation according to the first embodiment. The meth- 
od of the first embodiment Is such that the voltage of the 
selected X electrode 207 is made different from that of 
the non-selected X electrode 207. Alternatively, the 
voltaqe of the selected X electrode 207 (e.g. the Xn elec- 
trode) is made different from that of the X electrode 207 
(e.g. the Xn-1 electrode) opposite to the selected X elec- 
trode 207 across the non-discharge slit (e.g. between 
the Yn and Xn-1 electrodes). 

[0066] Specifically, the voltage VX (50 V in Fig. 15) is 
applied to the selected X electrode 207 only as long as 
an address cycle (specifically, 3 ms), which is an ad- 
dressing time for each display line. A voltage (specifi- 
cally, 0 V-1 00 V) lower than the voltage VX (50 V) is ap- 
plied to the X electrode 207 not selected. Moreover, -1 50 
V is applied to the selected Y electrode 208 and -50 V 
is applied to the Y electrode 208 not selected. An opti- 
mum value of the voltage applied to the X electrode 207 
not selected is detennined according to the structure of 
the cell (electrode). The voltage applied to the X elec- 
trode 207 not selected is set to an optimum level by 
which the space charge is not drawn from the adjacent 
line or set to an optimum level less than the minimum 
sustain discharge voltage on the non-discharge slit side. 
[0067] When the triple-electrode plane-discharge AC 



15 



20 



25 



30 



35 



40 



45 



50 



9 



17 



EP 0 810 577 B1 



18 



plasma display panel 2 which has the Y-X-Y-X array 
electrode structure of the above-mentioned Is operated 
with the address cycle of 3 ms shown in Fig. 1 5, the dis- 
charge-initiating voltage Vf between the X electrode 207 
and the Y electrode 208 has a level beyond 200 V. As 5 
a result, the discharge-initiating voltage Vf of all cells in 
the plasma display panel 2 reaches a level between 230 
V-250 V. Specifically, due to slight production variations 
the dischange-initiatlng voltage between the X1 and Y 
electrodes is Vf1=230 V and the discharge-initiating io 
voltage between the Xn and Y electrodes is Vfn=250 V. 
The minimum sustain discharge voltage between X 
electrode 207 and Y electrode 208 is specifically 1 50 V. 
[0068] When the minimum sustain discharge voltage 
Vsm Is set to 1 50 V, the sustain discharge voltage Vs is ^5 
set such that 150 V < sustain discharge voltage < 230 
V. According to the first embodiment, the sustain dis- 
charge voltage Vs is set to 1 80 V. 
[0069] A further description will be given of the meth- 
od of operating the plasma display panel. Fig. 16 ex- 20 
plains the mechanism of the address discharge in the 
method of operation in the first embodiment. 
[0070] As shown in Fig. 16, the potential difference 
between the X electrode 207 and the Y electrode 208 
in the addressing is set within the range of the sustain 25 
discharge voltage Vs according to the method of oper- 
ation in the first embodiment. However, in order ensure 
that the second step of the address discharge is per- 
formed more properly, a sum of the sustain discharge 
voltage Vs and the voltage applied to the Y electrode so 

208 is equal to VY=200 V. As a result, when the voltage 
-VY applied to the Y electrode 208 selected is set to -1 50 
V, the voltage VX of the X electrode 207 Is 50 V. The 
minimum sustain discharge voltage Vsm in the non-dis- 
charge slit becomes 1 90 V for instance. The discharge 35 
in the non-discharge slit is generated if an effect of the 
priming is available when the potential of all the X elec- 
trodes 207 are set to 50 V at addressing. In addition, 
since due to slight production variations the discharge- 
initiating voltage VfAYI between the address electrode 40 

209 and the Y1 electrode 208 is 170 V and the dis- 
charge-initiating voltage VfAYn between the address 
electrode 209 and the Yn electrode 208 is 1 90 V, a po- 
tential difference between the voltage -VY applied to the 
selected Y electrode 208 and the voltage Va of the ad- 45 
dress pulse to be applied to the address electrode 209 
must exceed 190 V above. Thus, it is preferable to set 

the voltage Va of the address pulse applied to the ad- 
dress electrode 209 to 50 V when the voltage -VY ap- 
plied to the selected Y electrode 208 is -150 V. so 
[0071] As has been described, the method of operat- 
ing a plasma display according to the first embodiment 
is such that the potential of the X electrode 207 of the 
non-selected line adjacent to the selected Y electrode 
208 is set to 0 V (50 V, in the conventional method of 55 
operation) during the address discharge for writing of 
display data, it is possible to set the potential difference 
between the selected Y electrode 208 and the X elec- 



trode 207 not selected to 1 50 V, which is lower than the 
minimum sustain discharge voltage Vsm (=1 90 V) of the 
non-discharge slit. As a result, even if the plasma dis- 
play panel 2 has an inter-electrode gap similarto that of 
the conventional plasma display paneL no collection of 
the negative charge occurs on the X electrode 207. It is 
possible to execute a normal address discharge for this 
non-selected line when it is due in the next address cy* 
cle, for example. Further, even when the sustain pulse 
is applied to the non-selected line, no erroneous dis- 
charge is caused. In addition, since the non-discharge 
slit can be narrowed, a high-brightness and high-reso- 
lution plasma display device can be manufactured. 
[0072] Next, the second embodiment Is explained 
based on the drawings. Fig. 1 7 is a block diagram of an 
operation circuit for operating a plasma display device 
1 0 according to the second embodiment which uses the 
triple-electrode plane-discharge AC plasma display 
panel 10 having the Y-X-Y-X array electrode structure. 
Those elements that are the same as the elements de- 
scribed in the first embodiment are designated by the 
same reference numerals, and the description thereof 
is omitted. 

[0073] An address pulse for the address discharge is 
applied to the address electrode 209 using an address 
driver 28 connected to each of address electrode 209 
in the plasma display device 1 0. The address driver 28 
is controlled by a control circuit 281. Moreover, the Y 
electrode 208 is individually connected to a scan driver 
27 (Y scan driver 27). The X electrode 207 is connected 
together over all display lines 201 of a plasma display 
panel 2. The X electrode 207 is connected to an X se- 
lection driver 23 (a first selection driver). A X-side com- 
mon driver 22 (sustain pulse applying means) generates 
the write pulse, and the sustain pulse, etc. and is con- 
trolled by a common driver control unit 221. The com- 
mon driver control unit 221 , the scan driver control unit 
271 , and the control circuit 281 are controlled with a ver- 
tical sync signal (VSYNC in Fig. 17) and a horizontal 
sync signal (HSYNC in Fig. 17) input from outside the 
device to the panel operation control unit 281 A, and with 
a display data signal (DATA in Fig. 17) and a dot clock 
(CLOCK in Fig. 17) Input to a display data control unit 
281 B. The display data signal DATA input according to 
the dot clock CLOCK is stored in a frame memory 281 B- 
1 . The Y scan driver 27 (second electrode operation 
means) is connected to the Y-side common driver 22 
and the pulse for the address discharge is generated by 
the scan driver 27. The sustain pulse etc. are generated 
by the Y-side common driver 22 (sustain pulse applying 
means) and these pulses are applied to the Y electrode 
208 via the Y scan driver 27 (second electrode operation 
means). The Y-side common driver 22 is controlled by 
the common driver control unit 221 provided in the panel 
operation control unit 281 A. The Y scan driver 27 and 
the X selection driver 23 are controlled by the scan driver 
control unit 271 Installed in the panel operation control 
unit 281 A. Those elements that are the same as the el- 
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ements described with reference to Fig. 5 are designat- 
ed by tlie same reference numerals and the description 
thereof is omitted. 

[0074] Fig. 1 8 is a block diagram which shows X se- 
lection driver 23 (first electrode operation means) which 5 
is the operation circuit of the X electrode 207 in the plas- 
ma display device 10 of Fig. 17. The X common driver 
30 (sustain pulse applying means) is connected to the 
X selection driver 23 (sustain pulse applying means) so 
as to generate the sustain pulse (sustain discharge volt- 
age Vs) etc. applied to all the X electrodes 207. The X 
selection driver 23 (first electrode operation means) is 
composed of the circuit to give a voltage to an odd X 
electrode group and an even X electrode group inde- 
pendently during the address period. As shown in Fig. 
1 8, each of the X selection driver 23 and the X common 
driver 30 is composed respectively of FETs (field-effect 
transistors), which are switching elements 25, and of di- 
odes 26. Moreover, the X common driver 30 and the X 
selection driver 23 are mutually connected through the 
diodes 26. 

[0075] A power supply 29 (power supply voltage Vx) 
of the X selection driver 23 is the same as the power 
supply 29 (power supply voltage Va) of the address driv- 
er. Fig. 19 is a timing chart which shows the operation 
of the X selection driver 23 of the X electrode 207 In the 
plasma display device 10 of Fig. 17. 
[0076] During the address period, the selection poten- 
tial Vx (50 V) is applied to the odd electrode group by 
AUI and ADI which are FET25. At this time, the even 
number line is fixed to 0 V and maintained at the non- 
selection potential by turning on AC2. On the other 
hand, when the even number line is addressed, 50 V is 
given to the even X electrode group by AU2 and AD2. 
At this time, the odd electrode group is fixed to 0 V by 
AC1. 

[0077] Fig. 20 is a waveform chart showing the wave- 
form applied to the electrode in the plasma display de- 
vice 1 0 of Fig. 1 7 during one sub-field period. The meth- 
od of operation according to the second embodiment is 
the separated address period/sustain discharge period 
write addressing. As with the conventional technology, 
the method of operation according to the second em- 
bodiment causes all cells on the screen to be unifomn 
by applying thereto the voltage pulse for the whole- 
screen write discharge and the whole-screen self-erase 
during the reset period. 

[0078] In the method of the operation according to the 
second embodiment, the address discharge is executed 
from the first line one by one as shown in Fig. 20 when 
the reset period ends and the address period is started. 
Initially, all the address electrodes 209 are set to 0 V, all 
the X electrodes 207 to 0 V, and ail the Y electrodes 208 
to -50 V (-Vsc). When the address cycle of the first line 
is started, 50 V is given to the X electrode 207 and the 
voltage of -150 V (the voltage -VY applied to the select- 
ed Y electrode 208) is applied to the Y electrode 208, 
respectively. The address pulse (voltage Va) of a level 



50 V Is applied to the address electrode 209 correspond- 
ing to the cell selected for display (luminescence and 
sustain discharge). On this selected cell, the discharge 
occurring between the address electrode 209 and the Y 
electrode 208 triggers the discharge between the X 
electrode 207 and the Y electrode 208. As a result, the 
negative wall charge 204 is collected on the MgO film 
207D on the X electrode 207, and the positive wall 
charge 204 is collected on the MgO film 207D on the Y 
electrode 208, whereupon the discharge is extin- 
guished. The negative wall charge 204 Is formed in the 
fluorescent 207F on the address electrode 209. 
[0079] It is now assumed that the display of the first 
line is OFF and the address discharge Is performed in 
the second display line. The potential of the X electrode 
207 (XI electrode 207-1) not selected is maintained at 
0 V in the address cycle for the second line. Therefore, 
the negative wall charge 204 is not formed (or formed 
only in a small quantity) on the XI electrode 207-1 op- 
posite to the Y2 electrode 208-2 across the non-dis- 
charge slit. Therefore, the display cell formed by the XI 
electrode 207-1 is prevented from being lit when the 
sustain discharge begins. 

[0080] Subsequent address cycles are carried out un- 
til addressing for all the display lines is completed. 
[0081 ] When the addressing is completed, the sustain 
discharge period is initiated. The sustain discharge is 
performed only in those cells in which the wall discharge 
204 is collected as a result of the address discharge. 
The sustain discharge Is repeated a predetermined 
number of times in order for a sequence for one sub- 
field to be completed. 

[0082] As described before, the voltage of the select- 
ed X electrbde 207 is made different from that of the 
non-selected X electrode 207. No wall charge 204 is col- 
lected in the line adjacent to the target line. The potential 
difference (150 V) between the potential (-150 V) of the 
selected Y electrode and the potential (OV) the adjacent 
non-selected X electrode 207 is smaller than the mini- 
mum sustain discharge voltage Vsm in the non-dis- 
charge slit. Therefore, no discharge occurs even when 
the space charge is propagated to the non-discharge 
slit. The entire address period is divided into a first half 
and a second half, so that the even lines and the odd 
lines are independently addressed. This arrangement 
has an effect of reducing the power consumed when the 
X electrode 207 is selected, preventing a vertical con- 
nection between the adjacent cells, and enabling a prop- 
er display with no mis-addressing. 
[0083] Since the pulse for selecting the X electrode 
207 has the same polarity and voltage level as the ad- 
dress pulse (voltage Va) applied to the address elec- 
trode 209, the power consumption can be reduced and 
the necessary circuitry can be prepared easily. Since the 
scan driver is provided for the X electrode 207, a more 
efficient operation is enabled. 

[0084] A description will now be given of a third em- 
bodiment. 
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[0085] Fig. 21 is a waveform chart of the voltage ap- 
plied during one sub-field to the electrodes In the plasma 

display device 10 according to the third embodiment In 
which the triple-electrode surface-discharge AC plasma 
display panel 2 having the Y-X-Y-X array electrode 
structure is used. Those elements that are the same as 
the elements of the first and second embodiments de- 
scribed above are designated by the same reference 
numerals and the description thereof is omitted. 
[0086] In the plasma display device 10 according to 
the second embodiment, a sequential addressing in the 
odd lines may cause the voltage VX to be applied to the 
X electrode 207 not selected for display even though 
such an electrode belongs to the odd display lines, re- 
sulting in a large power consumption due to the charging 
between the associated electrodes. The same is true of 
the even display lines. 

[0087] In the plasma display device 10 according to 
the third embodmient operated using the circuit shown 
in Figs. 5 and 1 7, the odd display lines are first subject 
to sequential addressing, and then the even display 
lines are subject to sequential addressing. That is, the 
address period for the odd display lines are made inde- 
pendent from the address period for the even display 
lines. As a result, unnecessary iswitching actions are 
prevented from occumng and the power consumption 
can be reduced. 

[0088] As described before, the voltage of the select- 
ed X electrode 207 is made different from that of the 
non-selected X electrode 207. No wall charge 204 is col- 
lected in the line adjacent to the target line. The potential 
difference (150 V) between the potential (-150 V) of the 
selected Y electrode and the potential (OV)the adjacent 
non-selected X electrode 207 is smaller than the mini- 
mum sustain discharge voltage Vsm in the non-dis- 
charge slit. Therefore, no discharge occurs even when 
the space charge Is propagated to the non-discharge 
slit. The entire address period is divided into a first half 
and a second half, so that the even lines and the odd 
lines are independently addressed. This arrangement 
has an effect of reducing the power consumed when the 
X electrode 207 is selected, preventing a vertical con- 
nection between the adjacent cells, and enabling a prop- 
er display with no mis-addressing. 
[0089] Since the pulse for selecting the X electrode 
207 has the same polarity and voltage level as the ad- 
dress pulse (Voltage Va) applied to the address elec- 
trode 209, the power consumption can be reduced and 
the necessary circuitry can be prepared easily. Since the 
scan driver is provided for the X electrode 207, a more 
efficient operation is enabled. 

[0090] A description will now be given of a fourth em- 
bodiment. 

[0091] Fig. 22 is a wavefonn chart of the voltage ap- 
plied during one sub-field to the electrodes in the plasma 
display device 10 according to the fourth embodiment 
in which the triple-electrode surface-discharge AC plas- 
ma display panel 2 having the Y-X-Y-X array electrode 



structure is used. Those elements that are the same as 
the elements of the first through third embodiments de- 
scribed above are designated by the same reference 
numerals and the description thereof is omitted. 

5 [0092] In the plasma display device 10 according to 
the fourth embodiment, the non-selection potential ap- 
plied to the X electrode 207, the Y electrode 208 and 
the address electrode 209 during the address period is 
controlled to 0 V. The address pulse applied to the ad- 

to dress electrode 209 is controlled to 1 00 V, the X selec- 
tion potential is controlled to 1 00 V, and the scan pulse 
for the Y electrode 208 is controlled to -1 00 V. Since the 
potential for the non -selected electrodes is set to 0 V 
and the selection potentials are controlled to the same 

15 absolute level of amplitude with respect to the reference 
level of 0 V, no unfavorable effect is caused in the cells 
which are not activated. 

[0093] As described before, the voltage of the select- 
ed X electrode 207 is made different from that of the 

20 non-selected X electrode 207. No wall charge 204 is col- 
lected in the line adjacent to the target line. The potential 
difference (100 V) between the potential (-1 00 V) of the 
selected Y electrode and the potential (OV) the adjacent 
non-selected X electrode 207 is smaller than the mini- 

25 mum sustain discharge voltage Vsm in the non -dis- 
charge slit. Therefore, no discharge occurs even when 
the space charge Is propagated to the non-discharge 
slit. The entire address period Is divided into a first half 
and a second half, so that the even lines and the odd 

30 lines are independently addressed. This arrangement 
has an effect of reducing the power consumed when the 
X electrode 207 is selected, preventing a vertical con- 
nection between the adjacent cells, and enabling a prop- 
er display with no mis-addressing. 

35 [0094] Since the pulse for selecting the X electrode 
207 has the same polarity and voltage level as the ad- 
dress pulse (voltage Va) applied to the aaaress elec- 
trode 209, the power consumption can be reduced and 
the necessary circuitry can be prepared easily. Since the 

40 scan driver is provided for the X electrode 207, a more 
efficient operation is enabled. 

[0095] A description will now be given of a fifth em- 
bodiment. 

[0096] Fig. 23 Is a block diagram of a main part of a 
45 driving circuit In the plasma display device 1 0 according 
to the fifth embodiment in which the triple-electrode sur- 
face discharge AC plasma display panel 2 having the 
Y-X-Y-X array electrode structure is used. Those ele- 
ments that are the same as the elements of the first 
so through fourth embodiments described above are des- 
ignated by the same reference numerals and the de- 
scription thereof is omitted. 

[0097] The plasma display device 1 0 of Fig. 23 differs 
from the plasma display device of Figs. 5 and 17 in that 
55 the X electrode 207 is operated by the X scan driver 31 
(first electrode operating means). The X electrodes 207 
In respective display lines are Independently connected 
to the X scan driver 31 and also to the X common driver 
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30. The Y electrodes 208 are connected to the Y scan 

driver (second electrode operating means) and the Y 
common driver 22 (second electrode operating means). 
[0098] In synchronism with the selection of the display 
line using the Y scan driver 27, the selection potential 
VX may be applied by the X scan driver 31 to the X elec- 
trode 207. 

[0099] In the fourth embodiment, the selection poten- 
tial has the same voltage of 50 V as the address pulse 
applied to the address electrode 209. 
[01 00] Fig. 24 is a wavef onn chart of a voltage applied 
during one sub-field to the electrodes in the plasma dis- 
play device 10 of Fig. 23. 

[0101] The addressing in the first display lines is per- 
formed such that a scan pulse of -VY (-150 V) is applied 
to the Y electrode 208-1 selected for display. At the 
same as this, an X scan pulse of VX (50 V) Is applied to 
the XI electrode 207-1 . The X electrode 207 of the non- 
selected display line is maintained at 0 V. 
[01 02] As described before, the voltage of the select- 
ed X electrode 207 is made different from that of the 
non-selected X electrode 207. No wall charge 204 is col- 
lected in the line adjacent to the target line. The potential 
difference (150 V) between the potential (-150 V) of the 
selected Y electrode and the potential of the adjacent 
non-selected X electrode 207 is smaller than the mini- 
mum sustain discharge voltage Vsm In the non-dis- 
charge slit. Therefore, no discharge occurs even when 
the space charge is propagated to the non-discharge 
slit. Since the pulse for selecting the X electrode 207 
has the same polarity and voltage level as the address 
pulse (voltage Va) applied to the address electrode 209, 
the power consumption can be reduced and the neces- 
sary circuitry can be prepared easily. Since the scan 
driver Is provided for the X electrode 207, a more effi- 
cient operation is enabled. 

[0103] A description will now be given of an example 
not embodying the present invention. 
[0104] Fig. 25 shows a mechanism of address dis- 
charge according to the method of operation of this ex- 
ample. Fig. 26 is a wavefomri chart of the voltage applied 
during one sub-field to the electrodes in the plasma dis- 
play device 1 0 according to the Fig. 25 example in which 
the triple-electrode surface-discharge AC plasma dis- 
play panel 2 having the Y-X-X-Y array electrode struc- 
ture is used. Those elements that are the same as the 
elements of the first through fifth embodiments de- 
scribed above are designated by the same reference 
numerals and the description thereof Is omitted, 
[01 05] According to the method of operation of this ex- 
ample, the odd display lines are sequentially selected 
for address discharge in the first half of the address pe- 
riod. When the address discharge is completed for all 
the odd display lines, the sustain pulse (sustain dis- 
charge voltage Vs) is applied to the Y electrode 208. As 
a result of the sustain discharge in the odd display lines, 
the wall charge 204 of an inverse polarity is formed in 
the cells forming the odd display lines (see Fig. 25). 



Thereafter, in the second half of the address period, the 
address discharge is performed in the even display 
lines. Since the wall charge 204 on the Y electrode 208 
forming the odd display lines Is negative, no discharge 
5 occurs between the adjacent Y electrodes 208 one 
forming the odd display line and the other fomning the 
even display line. 

[0106] The present invention is not limited to the 
above described embodiments, and variations and 
10 modifications may be made without departing from the 
scope of the present invention. 



Claims 

15 

1 . A method of operating a plasma display panel pro- 
vided with first electrode arrays arranged in rows 
each fomned of a pair of first and second electrodes 
(207, 208), and second electrode arrays arranged 

20 in columns each formed of a third electrode, 

each of the first and second arrays being 
sandwiched between substrates (205), display cells 
being formed at the crosspoints of the electrodes of 
the two arrays, an address discharge process for 

25 writing infomnation is caused in a selected cell by 
applying a pulse to the second electrode (208) and 
the third electrode (209) forming the selected cell, 
and said Information being displayed such that a 
sustain discharge is caused by applying, in accord- 

30 ance with the Information written as a result of the 
address discharge process, a sustain pulse to the 
first and second electrodes (207, 208) fonnlng said 
display cell, characterised in that 

said address discharge process is controlled 

35 such that a potential difference provided by a selec- 
tion potential for the first electrode (207) and occur- 
ring across a second gap that performs the sustain 
discharge between the pair of first and second elec- 
trodes (207, 208) of a row is greater than a potential 

40 difference provided by a non-selection potential for 
the first electrode (207) and occurring across a first 
gap that does not perfomn the sustain discharge be- 
tween the second electrode (208) of a row and the 
first electrode (207) of another row adjoining the 

45 row. 

2. The method of operating a plasma display panel as 
claimed in claim 1 , wherein said non-selection po- 
tential Is controlled to be lowerthan a minimum sus- 

50 tain voltage for said first gap (210), when the ad- 
dress discharge process is caused. 

3. The method of operating a plasma display panel as 
claimed in claim 1, wherein, 

55 in a first half of an address discharge process, 

one of even display lines (201 ) and odd display lines 
(201) are selected for display by selecting corre- 
sponding ones of the second electrodes (208), and, 
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In a second half of the address discharge process, 
the other of the even display lines (201) and the odd 
display tines (201) are selected for display, and 

in the first half of the address discharge proc- 
ess, the first electrodes (207)fortheoneof the even 5 
display lines (201) and the odd display lines (201) 
are set to the selection potential and the first elec- 
trodes (207) for the other of the even display lines 
(201) and the odd display lines (201) are set to the 
non-selection potential, and is in the second half of io 
the address discharge process, the first electrodes 
(207) for the other of the even display lines (201) 
and the odd display lines (201 ) are set to the selec- 
tion potential and the first electrodes (207) for the 
one of the even display lines (201 ) and the odd dis- ^5 
play lines (201) are set to the non-selection poten- 
tial. 

4. The method of operating a plasma display panel as 
claimed in claim 1 , wherein a pulse for the selection 20 
potential supplied to the first electrode (207) is pos- 
itive with respect to aground potential, a pulse sup- 
plied to the second electrode (208) for the selected 
display line is negative with respect to the ground 
potential, and a pulse supplied to the third electrode 25 
(209) for the selected display cell is positive with re- 
spect to the ground potential. 

5. The method of operating a plasma display panel as 
claimed in claim 4, wherein a voltage for the selec- 30 
tion potential supplied to the first electrode (207) is 
equal to a voltage supplied to the third electrode 
(209) for the selected display cell. 

6. Themethodof operating a plasma display panel as 35 
claimed in claim 4, wherein a voltage for the non- 
selection potential supplied to the first electrode 
(207) is equal to a voltage supplied to the third elec- 
trode (209) for the display cell not selected. 

40 

7. The method of operating a plasma display panel as 
claimed in claim 6, wherein the voltage for the non- 
selection potential supplied to the first electrode 
(207) and the voltage supplied to the third electrode 
(209) for the display cell not selected are set to the 45 
ground potential. 

8. The method of operating a plasma display panel as 
claimed in claim 4, wherein the selection potential 
difference having approximately half the magnitude so 
of a potential difference between the first electrode 

(207) and the second electrode (208) applied in the 
address discharge process is applied to the first 
electrode (207) and a scan pulse (21) having ap- 
proximately half the magnitude of said selection po- 55 
tentlal difference is applied to the second electrode 

(208) forming the selected cell. 



9. The method of operating a plasma display panel as 
claimed in claim 4, wherein voltages for non-selec- 
tion potential supplied to the first electrode (207), 
the second electrode (208) and the third electrode 
(209) in the address discharge process are set to 
the ground potential. 

10. The method of operating a plasma display panel as 
claimed in claim 1 , wherein said selection potential 
is supplied to the first electrode (207) in synchro- 
nism with an application of the scan pulse (21) to 
the second electrode (208), when the display lines 
(201) are sequentially selected one by one in the 
address discharge process. 

11. A plasma display device (10) provided with a plas- 
ma display panel, first electrode arrays arranged in 
rows each formed of a pair of first and second elec- 
trodes (207, 208), and second electrode-arrays ar- 
ranged in columns each formed of a third electrode 
(209), 

each of the first and second arrays being 
sandwiched between substrates (205), display cells 
being formed at the crosspoints of the electrodes of 
the two arrays, an address discharge process for 
writing Information is caused in a selected cell by 
applying a pulse to the second electrode (208) and 
the third electrode (209) forming the selected cell, 
and said information being displayed such that a 
sustain discharge is caused by applying, in accord- 
ance with the information written as a result of the 
address discharge process, a sustain pulse to the 
first and second electrodes (207, 208) forming said 
display cell, 

said plasma display device (10) being char- 
acterised by comprising: 

first electrode operating means for controlling 
said address discharge process such that a po- 
tential difference provided by a selection poten- 
tial for the first electrode (207) and occurring 
across a second gap that performs the sustain 
discharge between the pair of first and second 
electrodes (207, 208) of a row Is greater than a 
potential difference provided by a non-selection 
potential for the first electrode (207) and occur- 
ring across a first gap that does not perform the 
sustain discharge between the second elec- 
trode (208) of a row and the first electrode (207) 
of another row adjoining the row. 

12. The plasma display device as claimed in claim 11 , 
wherein: 

said first gap is widerthan said second gap, and 
said first electrode operating means comprises: 

a first selection driver (23) for operating. In 
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a first half of the address discharge proc- 
ess, the first electrodes (207) for one of 
even display lines (201) and odd display 
lines (201 ) by supplying the first electrodes 
(207) with one of the selection potential 
and the non-selection potential, in a sec- 
ond half of the address discharge process, 
the first electrodes (207) for the one of the 
even display lines (201) and the odd dis- 
play lines (201) by supplying the first elec- 
trodes (207) with other of the selection po- 
tential and the non-selection potential; 
a second selection driver (24) for operat- 
ing, in a first half of the address discharge 
process, the first electrodes (207) for the 
other of the even display lines (201) and 
the odd display lines (201 ) by supplying the 
first electrodes (207) with the other of the 
selection potential and the non-selection 
potential, in a second half of the address 
discharge process, the first electrodes 
(207) for other of even display lines (201) 
and odd display lines (201) by supplying 
the first electrodes (207) with the one of the 
selection potential and the non-selection 
potential; and 

a common driver (22) for supplying a sus- 
tain pulse to the first electrodes (207) com- 
monly, in the sustain discharge following 
the address discharge process. 

13. The plasma display device (1 0) as claimed in claim 
11, wherein each of said first selection driver (23) 
and the second selection driver (24) comprises 
switching elements (25). 

14. The plasma display device (1 0) as claimed in claim 
13, wherein each of said first selection driver (23) 
and the second selection driver (24) comprises: 

a first selection element (25) for supplying said 
selection potential to the first electrode (207); 
a second switching element (25) for switching 
a potential of the first electrode (207) to said 
selection potential; 

a third switching element (25) for fixing a poten- 
tial of the first electrode (207) to said non-se- 
lection potential. 

15. The plasma display device (1 0) as claimed in claim 
11 , wherein said common driver (22) for supplying 
said sustain pulse (22a) to the first electrode (207) 
has a current draw-in path and a current supply path 
which are separated from each other, each of said 
current draw-In path and current supply path being 
connected to said first selection driver (23), the sec- 
ond selection driver (24) and the first electrodes 
(207). 



16. The plasma display device (10) as claimed in claim 
15, wherein first and second diodes (26) are con- 
nected to said current supply path of said common 
driver (22) in a forward arrangement with respect to 

5 the first electrodes (207), third and fourth diodes 
(26) are connected to said current drawing path in 
a reverse arrangement with respect to the first elec- 
trodes (207), a first selection circuit is connected to 
a joint between said first and third diodes (26), and 

10 the first electrodes (207), and a second selection 
circuit is connected to a joint between said second 
and fourth diodes (26), and the first electrodes 
(207). 

15 1 7. The plasma display device (1 0) as claimed in claim 
1 1 , wherein a voltage lower than a voltage supplied 
to the first electrode (207) adjacent to the second 
gap (211) is supplied, using the selection driver, to 
the first electrode (207) adjacent to the first gap 

20 (210) and adjacent to the second electrode (208) 
and selected for the address discharge process. 

18. The plasma display device (1 0) as claimed in claim 
11 , wherein, in a first half of the address discharge 

25 process, said selection potential is supplied to one 
group of first electrodes (207) for one of even dis- 
play lines (201) and odd display lines (201), using 
one of the first selection driver and the second se- 
lection driver, and said non-selection potential Is 

30 supplied to the other group of first electrodes (207) 
for the other of the even display lines (201 ) and the 
odd display lines (201), 

the address discharge process is sequentially 
executed in the one group of first electrodes (207), 

35 whereupon the non-selection potential is supplied 
to the one group of first electrodes (207), and the 
selection potential is supplied to the other group of 
first electrodes (207) so that the address discharge 
process is executed in the other group of first elec- 

40 trodes (207), and 

said sustain pulse (22a) is supplied from said 
common driver to ail the first electrodes (207) in the 
plasma display device (10) so that the sustain dis- 
charge is caused for illuminated display on the plas- 

45 nna display device (1 0). 

19. The plasma display device (10) as claimed in claim 
11 , wherein a power source (29) for the first selec- 
tion driver (23) and the second selection driver (24) 

50 is shared by an address driver (28) for operating 
said third electrode (209). 

20. The plasma display device (1 0) as claimed in claim 
11, wherein said first gap (210), between the first 

55 and second electrodes (207, 208), not selected for 
the sustain discharge Is twice as large as the sec- 
ond gap (211), between the first and second elec- 
trodes (207, 208), selected for the sustain dis- 
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charge. 

21. A plasma display device (10) as claimed in claim 11 , 

said first electrode operating means compris- 
ing: 

a scan driver provided In each of the first elec- 
trodes (207) so as to supply the selection po- 
tential and the non-selection potential thereto; 
and 

a common driver for supplying a sustain pulse 
(22a) to the first electrodes (207) commonly, in 
the sustain discharge following the address dis- 
charge process. 

22. The plasma display device (1 0) as claimed in claim 
21 , wherein a power source (29) for the scan driver 
(27) for operating the first electrode (207) also sup- 
plies a power to an address driver (28) for operating 
the third electrode (209). 

23. The plasma display device (1 0) as claimed in claim 
21 , wherein the first gap (210), between the first and 
second electrodes (207, 208), not selected for the 
sustain discharge does not exceed twice the width 
of the second gap (211), between the first and sec- 
ond electrodes (207, 208), selected for the sustain 
discharge. 



Patentanspruche 

1. Verfahren zum Betreiben eines Plasmaanzeige- 
felds, das mit ersten Elelctroden-Arrays, welch e in 
Reihen angeordnet sind, die jeweils aus einem 
Paarvon ersten undzweiten Elel<troden (207, 208) 
gebildet sind, und zweiten Elektroden -Arrays ver- 
sehen ist, welche in Spalten angeordnet sind, die 
jeweils aus einer dritten Elektrode gebildet sind, 

wobei jedes der ersten und zweiten Arrays 
sandwichartig zwischen Substraten (205) angeord- 
net ist, Anzeigezellen an den Kreuzungspunkten 
der Elektroden der beiden Arrays gebildet sind, ein 
Adressenentladungsprozess zum Schreiben von 
Infonnationen in einer ausgewahlten Zelle veran- 
lasstwird, Indem ein Impuls an diezweite Elektrode 
(208) und die dritte Elektrode (209) angelegt wird, 
die die ausgewahlte Zelle bilden, und die Informa- 
tionen so angezeigt werden, dass eine Dauerentla- 
dung veranlasst wird, indem, in Ubereinstimmung 
mit den als Ergebnis des Adressenentladungspro- 
zesses geschriebenen Infonnationen, ein Dauerlm- 
puls an die ersten und zweiten Elektroden (207, 
208) angelegt wird, die die Anzeigezelle bilden, da- 
durch gekennzeichnet, dass 

der Adressenentladungsprozess so gesteu- 
ertwird, dass eine Potentialdifferenz, die durch ein 
Auswahlpotential fiir die erste Elektrode (207) vor- 



gesehen wird und quer uber einen zweiten Spalt 
auftritt, der die Dauerentladung vomimmt, zwi- 
schen dem Paarvon ersten undzweiten Elektroden 
(207, 208) einer Reihe, groBer ist als eine Potentl- 
5 aldifferenz, die von einem Nicht-Auswahlpotential 
fur die erste Elektrode (207) vorgesehen wird und 
quer uber einen ersten Spalt auftritt, der die Daue- 
rentladung nicht vornimmt, zwischen der zweiten 
Elektrode (208) einer Reihe und der ersten Elektro- 
10 de (207) einer anderen an die Reihe angrenzenden 
Reihe. 

2. Verfahren zum Betreiben eines Plasmaanzeige- 
felds nach Anspruch 1 , bel welch em das Nicht-Aus- 
is wahlpotential gesteuert wird, urn niedriger zu sein 
als eine Mindestdauerspannung fiir den ersten 
Spalt (210), wenn der Adressenentladungsprozess 
veranlasst wird. 

20 3. Verfahren zum Betreiben eines Plasmaanzelge- 
felds nach Anspruch 1 , bei welchem 

in einer ersten Halfte eines Adressenentla- 
dungsproz esses, eine von geraden Anzeigezellen 
(201) und ungeraden Anzeigezellen (201) fiir eine 

^5 Anzeige ausgewahit werden, indem entsprechende 
der zweiten Elektroden (208) ausgewahit werden, 
und, in einer zweiten Halfte des Adressenentla- 
dungsprozesses, die andere der geraden Anzeige- 
zellen (201) und der ungeraden Anzeigezellen 

30 (201) fur eine Anzeige ausgewahit werden, und 

in der ersten Halfte des Adressenentladungs- 
prozesses, die ersten Elektroden (207) fiir die eine 
der geraden Anzeigezellen (201) und der ungera- 
den Anzeigezellen (201) auf das Auswahlpotential 

35 gesetzt werden, und die ersten Elektroden (207) fiir 
die andere der geraden Anzeigezellen (201) und 
der ungeraden Anzeigezellen (201) auf das Nicht- 
Auswahlpotential gesetzt werden, und, in der zwei- 
ten Halfte des Adressenentladungsprozesses, die 

40 ersten Elektroden (207) fiir die andere der geraden 
Anzeigezellen (201) und der ungeraden Anzeige- 
zellen (201 ) auf das Auswahlpotential gesetzt wer- 
den, und die ersten Elektroden (207) fiir die eine 
der geraden Anzeigezellen (201) und der ungera- 
den Anzeigezellen (201 ) auf das Nicht-Auswahlpo- 
tential gesetzt werden. 

4. Verfahren zum Betreiben eines Plasmaanzeige- 
feids nach Anspruch 1 , bel welchem ein Impuls fur 
50 das Auswahlpotential, der der ersten Elektrode 
(207) zugefuhrt wird, positiv ist in Bezug auf ein Erd- 
potential, ein der zweiten Elektrode (208) zugefuhr- 
ter Impuls fiir die ausgewahlte Anzeigezelle negativ 
ist in Bezug auf das Erdpotential, und ein der dritten 
55 Elektrode (209) zugefuhrter Impuls fiir die ausge- 
wahlte Anzeigezelle positiv ist in Bezug auf das Erd- 
potential. 
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5. Verfahren zum Betreiben eines Plasmaanzeige- 
felds nach Anspruch 4, bei welchem eine Spannung 
fur das Auswahlpotential, die der ersten Elektrode 

(207) zugefuhrt wird, gleich ist einer der dritten 
Elektrode (209) zugefuhrten Spannung fur die aus- 
gewalitte Anzeigezelle. 

6. Verfaliren zum Betreiben eines Plasmaanzeige- 
felds nach Anspruch 4, bei welchem eine Spannung 
fiirdas Nlcht-Auswahlpotential, die der ersten Elek- 
trode (207) zugefuhrt wird, gleich ist eIner der drit- 
ten Elektrode (209) zugefuhrten Spannung fur die 
nicht-ausgewahlte Anzelgezelle. 

7. Verfahren zum Betreiben eines Plasmaanzeige- 
felds nach Anspruch 6, bei welchem die Spannung 
fur das Nicht-Auswahlpotential, die der ersten Elek- 
trode (207) zugefuhrt wird, und die der dritten Elek- 
trode (209) zugefuhrte Spannung fur die nicht-aus- 
gewahlte Anzelgezelle auf das Erdpotentlal gesetzt 
werden. 

8. Verfahren zum Betreiben eines Plasmaanzeige- 
felds nach Anspruch 4, bei welchem die Auswahl- 
potentialdifferenz mit ungefahr der halben GroBe ei- 
ner Potentialdifferenz zwischen der ersten Elektro- 
de (207) und der zweiten Elektrode (208), die Im 
Adressenentladungsprozess angelegt wird, an die 
erste Elektrode (207) angelegt wird, und ein Scan- 
Impuls (21 ) mit ungefahr der halben Gr6(3e der Aus- 
wahlpotentialdifferenz an die zweite Elektrode 

(208) angelegt wird, die die ausgewahlte Zelle bil- 
det. 

9. Verfahren zum Betreiben eines Plasmaanzelge- 
felds nach Anspruch 4, bet welchem Spannungen 
fiirdas Nicht-Auswahlpotential, die der ersten Elek- 
trode (207), der zweiten Elektrode (208) und der 
dritten Elektrode (209) im Adressenentladungspro- 
zess zugefuhrt werden, auf das Erdpotential ge- 
setzt werden. 

10. Verfahren zum Betreiben eines Plasmaanzeige- 
felds nach Anspruch 1 , bei welchem das Auswahl- 
potential der ersten Elektrode (207) synchron mit 
einem Aniegen des Scan-Impulses (21) an die 
zweite Elektrode (208) zugefuhrt wird, wenn die An- 
zeigezellen (201) sequentiell eine nach der ande- 
ren im Adressenentladungsprozess ausgewahit 
werden. 

11. Plasmaanzeigeanordnung (10), welche mit einem 
Plasmaanzeigefeld, ersten Elektroden-Arrays, wel- 
che in Reihen angeordnet sind, die jeweils aus ei- 
nem Paar von ersten und zweiten Elektroden (207, 
208) gebildet sind, und zweiten Elektroden-Arrays 
versehen ist, welche in Spalten angeordnet sind, 
die jeweils aus einer dritten Elektrode (209) gebildet 
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sind, 

wobei jedes der ersten und zweiten Arrays 
sandwichartig zwischen Substraten (205) angeord- 
net ist, Anzeigezellen an den Kreuzungspunkten 

5 der Elektroden der beiden An^ays gebildet sind, ein 
Adressenentladungsprozess zum Schreiben von 
tnformationen in einer ausgewahlten Zelle veran- 
lasst wird, indem ein Impuls an die zweite Elektrode 
(208) und die dritte Elektrode (205) angelegt wird, 

10 die die ausgewahlte Zelle bilden, und die Informa- 
tionen so angezeigt werden, dass eine Dauerentla- 
dung veranlasst wird, indem, in Ubereinstimmung 
mit den a!s Ergebnis des Adressenentladungspro- 
zesses geschriebenen Informationen, ein Dauerim- 

'5 puis an die ersten und zweiten Elektroden (207, 
208) angelegt wird, die die Anzelgezelle bilden, 

welche Plasmaanzeigeanordnung (10) da- 
duFch gekennzelchnet ist, dass sle umfasst: 

20 eine erste Elektrodenbetriebseinrichtung zum 

Steuern des Adressenentladungsprozesses, 
so dass eine Potentialdifferenz, die durch ein 
Auswahlpotential fur die erste Elektrode (207) 
vorgesehen wird und quer uber einen zweiten 

25 Spalt auftritt, der die Dauerentladung vor- 

nimmt, zwischen dem Paar von ersten und 
zweiten Elektroden (207, 208) einer Reihe, gro- 
3er ist als eine Potentialdifferenz, die von ei- 
nem Nicht-Auswahlpotential fur die erste Elek- 

30 trode (207) vorgesehen wird und quer iiber ei- 

nen ersten Spalt auftritt, der die Dauerentla- 
dung nicht vornimmt, zwischen der zweiten 
Elektrode (208) einer Reihe und der ersten 
Elektrode (207) einer anderen an die Reihe an- 

55 grenzenden Reihe. 

12. Plasmaanzeigeanordnung nach Anspruch 11, bei 
welcher: 

40 der erste Spalt breiter ist als der zweite Spalt, 

und 

die erste Elektrodenbetriebseinrichtung um- 
fasst: 

45 einen ersten Auswahltreiber (23) zum Be- 

treiben, in einer ersten Halfte des Adres- 
senentladungsprozesses, der ersten Elek- 
troden (207) fiir eine von geraden Anzei- 
gezellen (201) und ungeraden Anzelgezei- 

50 len (201), indem den ersten Elektroden 

(207) eines von dem Auswahlpotential und 
dem Nicht-Auswahlpotential zugefuhrt 
wird, und, in einer zweiten Halfte des 
Adressenentladungsprozesses, der ersten 

55 Elektroden (207) fiir die eine der geraden 

Anzeigezeilen (201) und der ungeraden 
Anzeigezellen (201), indem den ersten 
Elektroden (207) das andere von dem Aus- 
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wahlpotential und dem Nicht-Auswahlpo- 
tential zugefuhrt wird; 
einen zweiten Auswahltreiber (24) zum Be- 
treiben, in einer ersten Halfte des Adres- 
senentladungsprozesses, der ersten EIek- 5 
troden (207) fur die andere der geraden 
Anzeigezeilen (201) und der ungeraden 
Anzeigezeilen (201), indem den ersten 
Elektroden (207) das andere von dem Aus- 
wahlpotential und dem Nicfit-Auswahlpo- io 
tentialzugefiilnrtwird, und, in einer zweiten 
Halfte des Adressenentladungsprozesses, 
der ersten Elektroden (207) fur die andere 
von geraden Anzeigezeilen (201) und un- 
geraden Anzeigezeilen (201), indem den 15 
ersten Elektroden (207) das einevon dem 
Auswahlpotential und dem Nicht-Auswahl- 
potential zugefuhrt wird; und 
einen gemeinsamen Treiber (22) zum Zu- 
fuliren eines Dauerimpulses zu den ersten 20 
Elektroden (207) gemeinsam, bei der Dau- 
erentladung, die dem Adressenentla- 
dungsprozess folgt. 

13. Plasmaanzeigeanordnung (10) nach Anspruch 11, 25 
bei welcher jeder von dem ersten Auswahftreiber 
(23) und dem zweiten Auswahltreiber (24) Schal- 

telemente (25) umfasst. 

14. Plasmaanzeigeanordnung (10) nach Anspruch 13, 30 
bei welcher jeder von dem ersten Auswahltreiber 
(23) und dem zweiten Auswahltreiber (24) umfasst: 

ein erstes Auswahlelement (25) zum Zufiihren 
des Auswahlpotentials zur ersten Elektrcde ss 
(207); 

ein zweites Schaltelement (25) zum Schalten 
eines Potentials der ersten Elektrode (207) auf 
das Auswahlpotential; 

ein drittes Schafteiement (25) zum Fixieren ei- 40 
nes Potentials der ersten Elektrode (207) auf 
dem Nicht-Auswahlpotential, 

15. Plasmaanzeigeanordnung (10) nach Anspmch 11, 

bei welcher der gemeinsame Treiber (22) zum Zu- ^5 
fuhren des Dauerimpulses (22a) zur ersten Elektro- 
de (207) einen Stromeinzugsweg und einen Strom- 
zufuhrweg aufweist, die voneinander getrennt sind, 
wobei jeder von dem Stromeinzugsweg und dem 
Stromzufuhrweg mit dem ersten Auswahltreiber so 
(23), dem zweiten Auswahltreiber (24) und den er- 
sten Elektroden (207) verbunden 1st. 

16. Plasmaanzeigeanordnung (10) nach Anspruch 15, 

bei welcher erste und zweite Dioden (26) mit dem 55 
Stromzufuhrweg des gemeinsamen Treibers (22) In 
einer Vorwarts-Anordnung in Bezug auf die ersten 
Elektroden (207) verbunden sind, dritte und vierte 



Dioden (26) mit dem Stromzugweg in einer umge- 
kehrten Anordnung in Bezug auf die ersten Elektro- 
den (207) verbunden sind, eine erste Auswahl- 
schaltung mit einer Verbindung zwischen den er- 
sten und dritten Dioden (26), und den ersten Elek- 
troden (207) verbunden ist, und eine zweite Aus- 
wahlschaltung mit einer Verbindung zwischen den 
zweiten und vierten Dioden (26), und den ersten 
Elektroden (207) verbunden ist. 

17. Plasmaanzeigeanordnung (10) nach Anspruch 11, 
bei welcher eine Spannung, die niedriger ist als eine 
der ersten Elektrode (207) benachbart dem zweiten 
Spalt (211) zugefuhrte Spannung, unter Verwen- 
dung des Auswahltreibers, der ersten Elektrode 
(207) benachbart dem ersten Spalt (210) und be- 
nachbart der zweiten Elektrode (208) zugefuhrt 
wird und fur den Adressenentladungsprozess aus- 
gewahlt wird. 

18. Plasmaanzeigeanordnung (10) nach Anspruch 11, 
bei welcher, in einer ersten Halfte des Adressenent- 
ladungsprozesses, das Auswahlpotential einer 
Gruppe von ersten Elektroden (207) fur eine von 
geraden Anzeigezeilen (201) und ungeraden An- 
zeigezeilen (201), unter Verwendung eines von 
dem ersten Auswahltreiber und dem zweiten Aus- 
wahltreiber, zugefuhrt wird, und das Nicht-Auswahl- 
potential der anderen Gruppe der ersten Elektroden 
(207) fur die andere der geraden Anzeigezeilen 
(201) und der ungeraden Anzeigezeilen (201) zu- 
gefuhrt wird, 

der Adressenentladungsprozess sequentiell 
in der einen Gruppe von ersten Elektroden (207) 
ausgefiihrt wird, worauf das Nicht-Auswahlpotenti- 
al der einen Gruppe von ersten Elektroden (207) zu- 
gefuhrt wird, und das Auswahlpotential der anderen 
Gruppe von ersten Elektroden (207) so zugefuhrt 
wird, dass der Adressenentladungsprozess in der 
anderen Gnjppe von ersten Elektroden (207) aus- 
gefuhrt wird, und 

der Dauerimpuls (22a) vom gemeinsamen 
Treiber alien ersten Elektroden (207) in der Plas- 
maanzeigeanordnung (10) so zugefuhrt wird, dass 
die Dauerentladung fiir eine beleuchtete Anzeige 
auf der Plasmaanzeigeanordnung (10) veranlasst 
wird. 

19. Plasmaanzeigeanordnung (10) nach Anspruch 11, 
bei welcher eine Energiequelle (29) fur den ersten 
Auswahltreiber (23) und den zwerten Auswahltrei- 
ber (24) von einem Adressentreiber (28) zum Be- 
treiben der dritten Elektrode (209) gemeinsam ge- 
nutzt wird. 

20. Plasmaanzeigeanordnung (10) nach Anspruch 11, 
bei welcher der erste Spalt (210), zwischen den er- 
sten und zweiten Elektroden (207, 208), der nicht 
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fur die Dauerentladung ausgewahit wrrd, zweimal 
so gro3 istwiederzweite Spalt (211), zwischen den 
ersten und zwelten Elektroden (207, 208), derfur 
die Dauerentladung ausgewahit wird. 

21. Piasmaanzeigeanordnung (10) nach Anspruchi 11, 

wobei die erste Elei<trodenbetrlebseinrich- 
tung umfasst: 

einen Scan-Treiber, der in jeder der ersten 
Eiektroden (207) so vorgesehen ist, dass er 
das Auswahlpotential und das Nicht-Auswalii- 
potentiai diesen zufuhrt; und 
einen gemeinsamen Treiber zum Zufuhren ei- 
nes Dauehmpulses (22a) zu den ersten Elek- 
troden (207) gemeinsam, bei der Dauerentla- 
dung, die denn Adressenentladungsprozess 
folgt. 

22. Piasmaanzeigeanordnung (10) nach Anspruch 21, 
bei welcher eine Energiequelle {29} fur den Scan- 
Treiber (27) zum Betreiben der ersten Eiel<trode 
(207) aucii eIne Energle einem Adressentreiber 
(28) zum Betreiben der dritten Elektrode (209) zu- 
fuiirt. 

23. Piasmaanzeigeanordnung (10) nach Anspruch 21, 
bei welcher der erste Spalt (21 0), zwischen den er- 
sten und zweiten Elektroden (207, 208), der nicht 
fur die Dauerentladung ausgewahit wird, das Zwei- 
f ache der Brelte des zwelten Spalts (211), zwischen 
den ersten und zweiten Elektroden (207, 208), der 
furdie Dauerentladung ausgewahit wird, nicht iiber- 
schreitet. 



Revendicaftions 

1 . Procede de commande d'un panneau d'affichage a 
plasma pourvu de premieres matrices d'electrodes 
dispos^es dans des rang^es chacune formee d'une 
paire de premiere et seconde electrodes (207, 208), 
et de secondes matrices d'electrodes disposees 
dans des colonnes chacune formee d'une troisieme 
electrode (209), 

chacune des premiere et seconde matrices 
etant Intercalees entre des substrats (205), des cel- 
lules d'affichage etant fomnees a des points d'lnter- 
section des electrodes des deux matrices, un trai- 
tement de decharge d'adresse pour ecrire des in- 
formations est provoque dans une cellule selection- 
nee par I'application d'une Impulsion a la seconde 
electrode (208) et a la troisieme electrode (209) for- 
mant la cellule selectionnee, et lesdrtes infomna- 
tions etant affichees pour qu'une decharge de sou- 
tien soit provoquee par I'application, selon les infor- 
mations ecrites comme un resultat du traitement de 
decharge d'adresse, d'une impulsion de soutien 



aux premiere et seconde Electrodes (207, 208) for- 
mant ladite cellule d'affichage, caracterise en ce 
que 

ledit traitement de decharge d'adresse est 
5 commande pour qu'une difference de potentiel f our- 
nle par un potentiel de selection pour la premiere 
electrode (207) et se produisant a travers un se- 
cond espace qui realise la decharge de soutien en- 
tre la paire de premiere et seconde electrodes (207, 
10 208) d'une rangee soit superleure a une difference 
de potentiel fournie par un potentiel de non-s6lec- 
tion pour la premifere Electrode (207) et se produi- 
sant k travers un premier espace qui ne realise pas 
la decharge de soutien entre la seconde electrode 
15 (208) d'une rangee et la premiere electrode (207) 
d'une autre rangee contlgue a la rangee. 

2. Proc6d6 de commande d'un panneau d'affichage a 

plasma selon la revendication 1 , dans lequel ledit 
20 potentiel de non-selection est commande pour etre 
inferieur a une tension de soutien minimum pour le- 
dit premier espace (210), iorsque le traitement de 
decharge d'adresse est provoquE. 

25 3. Precede de commande d'un panneau d'affichage a 

plasma selon la revendication 1, dans lequel, 

dans une premiere moitie d'un traitement de 
decharge d'adresse, I'une des lignes d'affichage 
paires (201 ) et des lignes d'affichage impaires (201 ) 
30 sent selectionnees pour I'affichage en sElection- 
nant celles correspondantes des secondes electro- 
des (208), et, dans une seconde moitie du traite- 
ment de decharge d'adresse, I'autre des lignes d'af- 
fichage paires (201 ) et des lignes d'affichage impai- 
rs res (201) sont selectionnees pour Taffichage, et 

dans la premiere moltlE du traitement de de- 
charge d'adresse, les premieres electrodes (207) 
pour I'une des lignes d'affichage paires (201 ) et des 
lignes d'affichage impaires (201) sont mises au po- 
40 tentiel de selection et les premieres electrodes 
(207) pour I'autre des lignes d'affichage paires (201 ) 
et des lignes d'affichage impaires (201) sont mises 
au potentiel de non-selection, et est dans la secon- 
de moitie du traitement de decharge d'adresse, les 
45 premieres Electrodes (207) pour i'autre des lignes 
d'affichage paires (201 ) et des lignes d'affichage im- 
paires (201) sont mises au potentiel de selection et 
les premieres electrodes (207) pour I'une des lignes 
d'affichage paires (201 ) etdes lignes d'affichage im- 
50 paires (201) sont mises au potentiel de non-selec- 
tion. 

4. Procede de commande d'un panneau d'affichage a 
plasma selon la revendication 1 , dans lequel une 

55 impulsion pour le potentiel de selection applique a 
la premiere electrode (207) est positive par rapport 
a un potentiel de masse, une impulsion appliquee 
a la seconde electrode (208) pour la ligne d'afficha- 
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ge selection nee est negative par rapport au poten- 
tiel de masse, et une impulsion appliquee a la troi- 

sieme electrode (209) pour la cellule d'affichage se- 
lectionnee est positive par rapport au potentiel de 
masse. 5 

5. Proced6 de commande d'un panneau d'affichage k 
plasma selon la revendication 4, dans lequel une 
tension pour le potentiel de selection applique a la 
premiere electrode (207) est egale a une tension io 
appliquee a la troisieme electrode (209) pour la cel- 
lule d'affichage selectlonnee. 

6. Precede de commande d'un panneau d'affichage k 

plasma selon la revendication 4, dans lequel une is 
tension pour ie potentiel de non-selection applique 
a la premiere electrode (207) est egale a une ten- 
sion appliquee a la troisieme electrode (209) pour 
la cellule d'affichage non selection n6e. 

20 

7. Precede de commande d'un panneau d'affichage a 
plasma selon la revendication 6, dans lequel la ten- 
sion pour le potentiel de non-selection applique a 
la premiere electrode (207) et la tension appliquee 

a la troisieme electrode (209) pour la cellule d'affi- 25 
chage non s§lectlonnee sent mises au potentiel de 
masse. 

8. Precede de commande d'un panneau d'affichage a 
plasma selon la revendication 4, dans lequel la dif- 30 
ference de potentiel de selection ayant approxima- 
tivement ta moitie de I'amplitude d'une difference de 
potentiel entre la premiere 6lectrode (207) et la se- 
conde electrode (208) appliquee dans le traitement 

de decharge d'adresse est appliquee a la premiere 35 
electrode (207) et une impulsion de balayage (21) 
ayant approximativement la moitie de i'amplitude 
de ladrte difference de potentiel de selection est ap- 
pliquee ^ la seconde Electrode (208) fomnant la cel- 
lule selectlonnee. 40 

9. Precede de commande d'un panneau d'affichage a 
plasma selon la revendication 4, dans lequel des 
tensions pour un potentiel de non-selection appli- 
ques a la premiere electrode (207), a la seconde 45 
electrode (208) et a la troisieme electrode (209) 
dans le traitement de decharge d'adresse sent mi- 
ses au potentiel de masse. 

10. Precede de commande d'un panneau d'affichage a so 
plasma selon la revendication 1 , dans lequel ledit 
potentiel de selection est applique a ta premiere 
electrode (207) en synchronlsme avec une applica- 
tion d'une impulsion de balayage (21) a la seconde 
electrode (208), lorsque les lignes d'affichage (201) ss 
sent selectionnees sequentiellement une par une 
dans le traitement de decharge d'adresse. 
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11. DIspositIf d'affichage a plasma (10) pourvu d'un 
panneau d'affichage a plasma, de premieres matri- 
ces d'electrodes disposees dans des rangees cha- 
cune formee d'une paire de premiere et seconde 
electrodes (207, 208), et de secondes matrices 
d'electrodes disposees dans des colonnes chacune 
formee d'une trolsidme electrode (209), 

chacune des premiere et seconde matrices 
etant intercaiees entre des substrats (205), des cel- 
lules d'affichage etant formees a des points d'inter- 
section des electrodes des deux matrices, un trai- 
tement de decharge d'adresse pour ecrire des in- 
formations est provoque dans une cellule selectlon- 
nee par i'applicatlon d'une impulsion & la seconde 
electrode (208) et a la troisieme electrode (209) for- 
mant la cellule seiectionnee, et lesdites infonna- 
tions etant affichees pour qu'une decharge de sou- 
tien soit provoquee par I'applicatlon, selon les infor- 
mations ecrites comma un resultat du traitement de 
decharge d'adresse, d'une impulsion de soutlen 
aux premiere et seconde electrodes (207, 208) for- 
mant ladite cellule d'affichage, 

ledit dispositif d'affichage a plasma (10) etant 
caracterise en ce qu'il comprend : 

un moyen de commande de premiere electrode 
pour commander ledit traitement de decharge 
d'adresse pour qu'une difference de potentiel 
fournie par un potentiel de selection pour la pre- 
miere electrode (207) et se produisant a travers 
un second espace qui realise la decharge de 
soutlen entre la paire de premiere et seconde 
electrodes (207, 208) d'une rangee soit supe- 
rieure a une difference de potentiel fournie par 
un potentiel de non-selection pour la premiere 
electrode (207) et se produisant a travers un 
premier espace qui ne realise pas la decharge 
de soutlen entre !a seconde electrode (208) 
d'une rangee et la premiere electrode (207) 
d'une autre rangee contigue a la rangee. 

12. Dispositif d'affichage a plasma selon la revendica- 
tion 11, dans lequel : 

ledit premier espace est plus large que ledit se- 
cond espace, et 

ledit moyen de commande de premiere electro- 
de comprenant : 

un premier dispositif de commande de se- 
lection (23) pour commander, dans une 
premiere moitie du traitement de decharge 
d'adresse, les premieres electrodes (207) 
pour I'une des lignes d'affichage paires 
(201) et des lignes d'affichage impaires 
(201 ) en appliquant aux premieres electro- 
des (207) I'un du potentiel de selection et 
du potentiel de non-seiection, dans unese- 
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conde moitie du traitement de decharge 
d'adresse, les premieres electrodes (207) 
pour I'une des lignes d'affichage paires 
(201) et des lignes d'affichage impaires 
(201 ) en appliquant aux prennleres electro- 
des (207) I'autre du potentiel de selection 
et du potentiel de non-selection ; 
un second dispositif de commande de se- 
lection (24) pour commander, dans une 
prenniere moitie du traitement de decharge 
d'adresse, les premieres electrodes (207) 
pour I'autre des lignes d'affichage paires 
(201) et des lignes d'affichage impaires 
(201) en appliquant aux premieres electro- 
des (207) I'autre du potentiel de selection 
et du potentiel de non-selection, dans une 
seconde moitie du traitement de decharge 
d'adresse, les premieres electrodes (207) 
pour I'autre des lignes d'affichage paires 
(201) et des lignes d'affichage impaires 
(201 ) en appliquant aux premieres electro- 
des (207) I'un du potentiel de selection et 
du potentiel de non-selection ; et 
un dispositif de commande commun (22) 
pour appliquer une impulsion de soutien 
aux premieres electrodes (207) commune- 
ment, dans la decharge de soutien suivant 
le traitement de decharge d'adresse. 

13. Dispositif d'affichage a plasma (10) selon la reven- 
dication 11, dans lequel chacun dudit premier dis- 
positif de commande de selection (23) et du second 
dispositif de commande de selection (24) comprend 
des elements de commutation (25). 

14. Dispositif d'affichage k plasma (10) selon la reven- 
dlcation 13, dans lequel chacun dudit premier dis- 
positif de commande de selection (23) et du second 
dispositif de commande de selection (24) 
comprend : 

un premier 6!6ment de selection (25) pour ap- 
pliquer ledit potentiel de selection k ia premiere 
electrode (207) ; 

un second element de commutation (25) pour 
commuter un potentiel de la premiere electrode 
(207) audit potentiel de selection ; 
un troisieme element de commutation (25) pour 
fixer un potentiel de la premifere Electrode (207) 
audit potentiel de non-selection. 

15. Dispositif d'affichage a plasma (10) selon la reven- 
dication 11 , dans lequel ledit dispositif de comman- 
de commun (22) pour appliquer ladite impulsion de 
soutien (22a) a ladite premiere electrode (207) pos- 
sede un chemin d'absorbtion de courant et un che- 
min de fourniture de courant qui sent separes Tun 
de I'autre, chacun dudit chemin d'absorbtion de 



courant et dudit chemin de fourniture de courant 
etant raccorde audit premier dispositif de comman- 
de de selection (23), au second dispositif de com- 
mande de selection (24) et aux premieres electro- 
5 des (207). 

16. Dispositif d'affichage a plasma (1 0) selon la reven- 
dication 15, dans lequel des premiere et seconde 
diodes (26) sont raccordees audit chemin de four- 

10 niture de courant dudit dispositif de commande 
commun (22) dans un disposition avant par rapport 
aux premieres electrodes (207), des troisieme et 
quatrl^me diodes (26) sont raccordees audit che- 
min d'absorbtion de courant dans une disposition 
inverse par rapport aux premieres electrodes (207) , 
un premier de circuit de selection est raccorde a un 
point de connexion entre lesdites premiere et troi- 
sieme diodes (26), et les premieres electrodes 
(207), et un second circuit de selection est raccorde 

20 a un point de connexion entre lesdites seconde et 
quatrieme diodes (26), et les premieres electrodes 

(207) . 

17. Dispositif d'affichage a plasma (1 0) selon la reven- 
25 dication 11, dans lequel une tension inf6rieure a une 

tension appliquee a la premiere electrode (207) ad- 
jacente au second espace (211) est appliquee, en 
utilisant le dispositif de commande de selection, a 
la premiere electrode (207) adjacente au premier 
30 espace (210) et adjacente a la seconde electrode 

(208) et selectionnee pour !e traitement de dechar- 
ge d'adresse. 

18. Dispositif d'affichage a plasma (1 0) selon la reven- 
35 dication 11 , dans lequel, dans une premiere moltl6 

du traitement de decharge d'adresse, ledit potentiel 
de selection est applique a un groupe de premieres 
electrodes (207) pour i'une des lignes d'affichage 
paires (201) et des lignes d'affichage impaires 

40 (201 ), en utilisant I'un du premier dispositif de com- 
mande de selection et du second dispositif de com- 
mande de selection, et ledit potentiel de non-selec- 
tion est applique a I'autre groupe de premieres elec- 
trodes (207) pour I'autre des lignes d'affichage pai- 

45 res (201) et des lignes d'affichage impaires (201), 
le traitement de decharge d'adresse est se- 
quentlellement execute dans un groupe de premie- 
res electrodes (207), apres quoi le potentiel de non- 
selection est applique a un groupe de premieres 

so electrodes (207), et le potentiel de selection est ap- 
plique a I'autre groupe de premieres electrodes 
(207) pour que le traitement de decharge d'adresse 
soit execute dans I'autre du groupe des premieres 
electrodes (207), et 

55 ladite impulsion de soutien (22a) est appli- 

quee audit dispositif de commande commun de tou- 
tes les premieres electrodes (207) dans le dispositif 
d'affichage a plasma (1 0) pour que la decharge de 
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soutien solt provoqude pour un affichage illuming 
dans le dispositif d'affichage k plasma (10). 

19. Dispositif d'affichage a plasma (10) selon la reven- 
dication 11, dans iequel une source d'alimentation 5 
(29) pour le premier dispositif de commande de se- 
lection (23) et te second dispositif de commande de 
selection (24) est partagee par un dispositif de com- 
mande d'adresse (28) pour commander ladlte trol- 
sieme electrode (209). io 

20. Dispositif d'affichage a plasma (10) selon la reven- 
dication 11 , dans Iequel ledit premier espace (210), 
entre lesdites premiere et seconde Electrodes (207, 
208), non-selectionne pour la decharge de soutien is 
est deux fois aussi grand que le second espace 
(211), entre les premiere et seconde electrodes 
(207, 208), selectionne pour la decharge de sou- 
tien. 

20 

21 . Dispositif d'affichage a plasma (10) selon la reven- 
dicatlon 11, 

ledit moyen de commande de premiere elec- 
trode comprenant : 

25 

un dispositif de commande de balayage place 
dans chacune des premieres electrodes (207) 
afin d'appliquer ie potentiel de selection et le 
potentiel de non-selection a celles-ci ; et 
un dispositif de commande commun pour ap- 30 
pliquer une impulsion de soutien (22a) aux pre- 
mieres electrodes (207) communement, dans 
la decharge de soutien apres le trartement de 
decharge d'adresse. 

35 

22. Dispositif d'affichage a plasma (10) selon la reven- 
dication 21, dans Iequel une source d'alimentation 
(29) pour ie dispositif de commande de balayage 
(27) pour commander la premiere Electrode (207) 
applique aussI une alimentation au dispositif de 40 
commande d'adresse (28) pour commander latroi- 
sleme electrode (209). 

23. Dispositif d'affichage a plasma (10) selon la reven- 
dlcatlon 21, dans Iequel le premier espace (210), 45 

entre les premiere et seconde electrodes (207, 
208), non-selectionne pour la decharge de soutien 
ne depasse pas deux fois la largeur du second es- 
pace (211), entre les premiere et seconde electro- 
des (207, 208), selectionne pour la decharge de so 
soutien. 
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FIG. 7A 



FIG. 7B 
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FIG. 18 
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FIG. 21 
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FIG. 26 
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